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T\ HE. Knowledge neceſſary for an Engineer, is 

1 of two different Kinds, one ſpeculative, de- 
monſtrable, and conſequently invariable, ſerving as ' 
general Principles, and making part of what is di- 
rectly called Science ; the other more practical, and 
arbitrary, immediately comprehends the different 
Objects of his Profeſſion. - © © | ; 
We have a ſufficient Number of Treatiſes on 
elementary and practical Geometry, and on the 
Principles of Algebra; there are alſo good ones on 
Mechanicks, and Hydraulicks. | 

If thoſe Sciences, that is, thoſe Parts of the Ma- 
thematicks neceſſary to be known, previous to an 
Examination, were all. that is nete ee the 
Theory, it is plain that all the Aſſiſtance fequiſite, 
is to be had; but, to imagine it thus confined, is 
not to know all the Extent it may, or ought to have. 
Independent of this ſpeculative, and preliminary 
Theory, there is a practical Part, which from 
Ideas, carefully examined, ſhews us the moſt eli- 
gible Means of attaining the End propoſed, and 

ocures us the ſecond part of Knowledge neceſſary. 

Altho' theſe two Parts are equally neceſſary, we 
are as much at a loſs for the Means of acquiring one, 
as we are abundantly provided for the other. 

The reaſon of this difference is evident: To treat 
of ſpeculative Knowledge, it is ſufficient to under- 
ſtand Geometry, but much experience is neceſſary to 
give ſatisfactory Er on the practical Part 4 

2 an 


iv PREFACE. 


and tho* the Number of Engineers, capable of doing 
this, was equal to that of other learned Men, their 
Employment, which confines them to the Frontier 
Towns, and finds them almoſt conſtant Work, al- 


ne! ing ſubject. to the greateſt variety, 
one may judge of what Importance that Aſſiſtance 


efence of 
T include Fortification, tho I am not inſenſibie it has 


Sciences purely ſpeculative, I thought I might place 
then in ns Claſs. ! 7 _-- 


The different Parts of this Knowledge, tending 


. 


principal. | . 
If quantity made up for quality, we ſhould have 
no reaſon to w ſh for more Books on this ſubject; 
what a Number has already appeared? Moſt Au- 
| | thors 
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thors have thought to reform the with 60; ney 


Ideas, by necileſly* and oftery:improperl 
the inclination of one Line others, to bam aging 
themſelves more, have imagined the moſt monffrosg 
Figures, enticed thereto by the Eaſe of doing it. 
Writers of all Degrees and Profeſſions, even 
floſe moſt incompatible With Arms, have preſcribed 


| Methods-and Rules, and this urnble of uſeleſs Pieces 


has been honoured with the Name of Syſtem. (4) 
Know that in the Number of Authors; there are 
foimd Engineers of eftabliſhed and feſpectable 
Eharaters,' ſuch as the Chevalier de Ville; 'Corint lte 
arid" Darin Orhorn';” 15 far from bibi hnding 
. Aalgps the others,” but 1 . s plain their de ign in 
writing was leſs to inforty” Pupils, chan to get 
10 * * new, a kgs e but 
ttle from what was a TOW ved 
r- is | 101) 34 LS: — * th 25 
N ee Horpribed at in Gee Num- 


bet. of *Bobks} there ate hôt perhaps fdr Wörth 
ding throughout, ep — one in which GL n 
5 necefſſry . Inſtrucxio Va wh 195 Wt on- 
in @ Treatiſe of babe ate ſe.. 


45 118 an Art which includes 1 many 
[erent - Objects, and depends on fo many Circum- 
chu few Authors Have treated of it, and none 
1 fifficiently inſtruckive, or terifive : 
e have Mötfhing compleat in this kind. An Engi- 
ner is ofteti dBliged, for his inſtruction in ſo impor- 
tant an affair, to his own miſtakes, which are ' always 
ne ulelels Expence. 
25 109% 03 A 1 3 20 1:85 WE 
we The:Connt i at Was mnch of the” hit way o 
ng} be ſays in | Book I. 'Chapter::5th * But hom many ai, 
* — 4 b Fan may be made of the reciprocal Propor- 
ions © arts? How man N. Authors h ve. of 
hem ? 920 different are wel Pfcoberes > ney. ate in- 
00 2 and tireſome in thoſe Authors, who have been dn Com- 
pilers, or Copied one another, or have only chimerical Ideas 
. without Practice IIc is a Proteus changing into a thouſand 
different Forms.” 
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We are much more: fortunate in regard to the; 
Attack of Places: The Mareſchal de Fauban who 
invented, rather than perfected this Art, has wrote 


on it as extenſively, as ſolidly : Sinee that valuable: 


IE, has been Printed in Banks | mw is 


Ie 
given 


Werk, but much may he added, to i 

Beſides, this Manuſcript (for I am not Walking by 
what is publiſhed at 105 Kan of the, Attack) is) ſo 
ſcarce, that there is little robabjlity. of, its þcing 
ſoon printed. : HOU R101! 

Altho Ad of thoſe, = have: wrote on Forth 
cation, have treated of that part which concerns the 
Field, I believe l may, 1 allert the ey 
have ve ag nothi Hit 

| What goes Ke eo . of Soba ſubjec 
to give a Plan and Profile of Lines in ordinary Gro 
to ſhew how to raiſe, a; Redoubt, or flank a Piece a 
little more extenſive, often contrary, to the Rules of 
right reaſon. 

This kind of Se has proceeded from 
different Cauſes; Cabinet Authors, to whom the 
Combination of a few Angles and Lines, gave room 
to diſplay their ſkill in fortifying Places, not being 
2 to treat of this fubject, founded almoſt entirely 
$ akne have e it 10 en 2 the 
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They took the moſt prudent part; but the Con- 
. yh a Reign, for a long time happy, were not 
oper, for perfecting an Art, whoſe 

prog Obje is 74 defenſive War. It muſt alſo 
obſerved, that a Brigade of Engineers was then 


thought ſufficient for an Army, and this Brigade 


conſiſted only of fix, and the fame Perſons were 


generally employed. 


Thus our oon ſucceſſes wad an obſtacle to our 
Inſtruction; and it is not ſu riſing; that in the ſrnall 
Number of Men that had frigate an opportunity 
of improving themſelyes, the Talent of arrangeing 
and expreſling their Ideas, or an inclination to pub- 
lin them, have not been found. united with- the ne- 
cellary leiſure and experience. 

After ſhewing in what we are deficient, I may: be 
allowed to hazard what I think on the manner of re- 


Though Fe F. ontification of Places, as important a8 it 
is, as well in. itſelf, as in its connection with; the 
other Parts of this knowledge; is, to ſpeak, in gene · 

that to Mhich Engineers leaſt apply them 

ves. 73 
T This 2 probab ly proceeds 2 their 
having learned it by rote, Wi Principles, -which 
a Maſter little ſkilled in the Art renders reſpectable by 
the Name of the Author, from whom he borrows it; 
and: which makes them conſider. it as confined, or 


already carried to the utmoſt Extent it is ſuloep- 


tible of, - 
- That a Science, ſo much negletted by thoſe 
whoſe Intereſt it is to apply more to it, ſhould have 


employed ſo many Pens, is a Conſideration inſuffi- 


cient to remove this prejudice, and I may venture to 

ſay, that the uninſtructive uniformity, or diſguſting 

whims of ſq many different productians can only 

n it, and give ay ſuch (Rudy, 
4 


Ideas 


— 
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lcdeas more methodically ranged dromorè lex- 

tenſive, learned at School, or immedlately — 
would give more inſight and a better taſte for a Pein 
ſo eſſential. FF yailmlol 6a d Inorg 
I could wiſh, ſome Perſon” of Capacity or Know 
ledge, would begin by explaining the different 
Parts which form the Front of a Fortification ; for 
Example, to deſcribe a r Diteh, Covert- 
way, lay open their uſes, what ſnould be their heighth 


and breadth, the Advantnges attending their being 
enorcaſed; or diminiſhed ;; let Hin! atrerwards treat, 


with the fame attention, bf the whole incloſure, the 
different regular Figures, and the vutworks wſed-ts 
cover the Body ef ue Place; then ſhew bow. ge 
draw a Plan after the principal Syſtems alrei 
known, examine them” ſtrictly, and exactly wei 
theit Advantages and Deſects, and ſhew by the little 
difference among thoſe Syſtems, the ſmall prog 
et made in this Art; he Mould" then conc by 
aying down general Maxims, and ſhewing how they 
they ought to be applied to irregulat Figures. 
Lam perſuaded ſuch a Work would produce very 
different Notions, and Ideas, of Fortification, from 
the preſent ones; and was it better known, R is 
probable it would be more cultiva tee. 
If Practice be indiſpenſably pars a form an 
e it is principally in regard to Conſtruction; 
and tho I own this neceſſity, it cannot - be- denied 
that in this Caſe, as well as others, ſome - T reatiſes 
wrote with care, would remove the greateſt diſſia 
eulties- When perſonal: experience is neceſſhry, 
but for want of Opportunity cannot be obtained; 
is it not ia great Advantage to be enabled to profit by 
that Mothers 1 tt D101} 3 970) r 
How iſeful would be a Collection of Inſtructions, 
chiefly drawn from projects, and Schemes, and en- 
riched with Plans Profiles, and Deſigus of the different 
_ of Works, crefted in Hance, ſince the Eſtabliſh- 
— ment 


Zee e mi — © 
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ment of the Corps of — L may venture to 
ſay that, not only r neers, but all others 
would benefir much by ſuch a Work 

Su . for Hixainple; any one is directed to 
build a Bridge over a Precipice or to conſtructa Sluice 
or a Reſervoir on a conſiderable River, what better 
Models could be followed, than what has been late- 
ly done at Brianconarid Menez, 

All the neceſſary Materials migh ther fund i in the 
Engineer's, or Pubtick Offi. en and in the Hands of 
— — The. Engineer c "with this 

important Work ſhould draw all the Plans, and ar- 
range and unite the different / Parts, which ſhould be 
furnished by thoſe d for this undertaking. 

Many Morks now lid, or forgot, would then come 
to li — and be of publick;:and laſting uſe, and fave 

the Erb bum ſvaſt Sehn daily thrown 1 de- 
abel ll ernirived Buildi i thay 
-/: Irisplain that! I fo the r of the 
Govemmentz!:but ' camithere be any HVoubt; of its 
Aſfiſtayoe toi carry: ſb uſefuba Project 'tats' Execution. 

A Copy of Maruſebal Hauban's Memoirs, care- 
fully .nceompared wicht the Original Manuſcript; 
— excellent baſis for a ee e Treatiſe 
on the Attack of Places. 

I would have joined to it, by way. of Commen- 
ant zall the Remarks 'afd-; Additions: that ſhould 

be thought neceſſary, br uſeful. That Anthor's firlt 
Memoirs, ſome printed Books, the Writings of the 


| beſt Fugineers, and the moſt remarkable Paſſages, 


taken from the Journal of Sieges, would furniſh am- 

= Materials for ſuch a Work. 04 
The ſame Method might be taken with that Ge- 
nerel Memoirs on the Defence of Places, or, if 
thought neceſſary, it might be new modell'd. | 
-  In\ditinpuiſhing, as I have done, the Attack and 
Defehce of Places, from the functions of a Field 
Engineer, it appears at firſt Sight, that the differ- 
ence 


* - P R EFACE, 


get, Materials may be found for a 


ence is ſo little as ſcarce to be thought any, but my 
own experience has convinced me of that Error, 
and I have imagined, that without quiting the Sub- 


reatiſe, as full 

of Variety, as new, and inſtructive. 
When one conſiders, that of the ſive Parts of 
Practical Theory, there is ſcarce one, on which 
— more may — — _ is no avoiding 

rize at a rejudicial. | 
It is — that — concerns the Ccnftruftion 
cannot be clearly treated of, but by a well judged 
Collection of what the greateſt Genius have ——.— 
for ſeveral Years paſt, which requires the Aſſiſtance 
and Authority of the Government; but it might 
have been aſked, and it is evident the ſame Excuſe 

cannot be alledged for the other Parts. 

In vain do we ſeem to expect from other Hands, 


that Aſſiſtance, which our Corps alone is capable of 


giving us: It muſt be an Engineer that can write 
well on this Subject, and I may venture to ſay that 
being no leſs Men of Council than Military, it is 
not more honoutable. than advantageous to us, 
to leave to Strangers, the care of our Inſtruction. 
Theſe Conſiderations induce me to ſpeak by Ex- 
ample; but proportioning my Taſk to my Leiſure 
and Capacity, or perhaps emiced by the Novelty 
of the Subject, I at preſent confine myſelf to the 
ordinary fervices of the Field, in which I have the 
Advantage of ſome Years recent Experience, 


As Temporary, or Field Fortification, is the firſt 
and principal part of this Service, its Theory ſhall 


be the Suhject of this Volume. 6 
It it be well received, I may be tempted to go on, 
and it ſhall ſoon. be followed by/a Treatiſe on Con- 


ſtruction ; and to render it more compleat, I will 


add, as far as poſſible, all the neceſſary Inſtructions, 


on the moſt Minute Works, and the different Com- 
; | miſſions, 
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in the Field: It is — this Ladet Con- 


ſtructian, quite different from that of permanent For- 
rification, is neither leſs extenſive; or varied; and. I 
may - ſay, that I have little to ſeek for on this 
Subject. 
he Inſtruction of our Corps, being my chief 
View, I ſhall gratefully and with docility, receive 
all the Advices, that may be given on the faults of 
this Treatiſe, but I think it neceſſary to adviſe the 
Reader of a Point that requires all his indulgence. © 
This is, the neceſſity Iam often under of ſpeaking 
of myſelf ; I know that ſuch Quotations, particular- 
| when they regard Sciences, are ſeldom — 
ch are generally ſuppoſed to be the overflowings of 
ſelf Love, which wounds one's ſelf, by arrogating 
a kind of ſuperiority. The Caſe 1s therefore nice, 
le of ¶ but it muſt be conſidered, that there 7 ſcarcel 
write any thing wrote on this Subject, that could faraidh 
that me wich les, I have been obliged to quote what 
it is I have Iſeen; that Field Fortification — ſub- 
us, ſiſts, but a ſhort time, and that Ran in which I 
ſerved during the two laſt Wars, qualified me for 
Ex- ſuch a diſtinction, that I have ſeen little of this 
iſure kind, of which I had not the Charge. 
velty hope theſe Reaſons will juſtify me, at leaſt with 
the | the indulgent Reader, as to the others, they may if 
the they pleaſe, conſider what I have wrote, only as a 
Relation, accompanied with Reaſonings, (and in a 
firſt Þ different Order from that of Data,) of what I have 
ſhall ſeen or executed in this kind: However this Fault, 
if one, fallin N the Author, will not diminiſh 
on, the utility of the Book. - 
on- I have but few Words more to add: My rea- 
will | fon for putting a general Preface, before a particular 
ons, | 'I'reatiſe; if I am ſuppoſed not to deſign writin 
om- | ſucceſſively on the other parts, it muſt be allowed, 
ons, that 
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in excitin 
to it: Such a Motive jade tlle 
— ſo the Fork nl? an Effe 


of ſervice, 


IT would it not be more: 
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CHAPTER TAE FIRST. 


F. Of - Field Fortiſicatun. II. Its particular Maxims. 
III. Defects of ſaliant Angles, IV. Means correct- 
ing them. V. Of Reabubts; their moſt perfect Figure. 
VI. Of their Size and Uſe. 


. I. 


HE Art of Fortifying, Conſtructing, At- 
tacking and Defending Places, comprehends 
without Doubt, the moſt eſſential and moſt 
brilliant Parts of a good Engineer; but his Re- 
flections muſt not be confin'd to theſe Objects only. 
An Army intrenched with Judgment produces in 
many Reſpects, the ſame Effect as a Fortreſs; it co- 
vers a Country, ſupplies the want of Numbers, ſtops 
a ſuperior Enemy, or obliges them to engage at a 
Diſadvantage, 

Suppoſing on the contrary, we were Maſters of the 
Country, there are Poſts, Heads of Bridges, Quarters 
to ſecure, and other Works to conſtruct. 

This Knowledge being founded on the Principles 
of Fortification, it muſt be allowed that this Science 
is as neceſſary with an Army in the Field, as in 
Flaces , but although che Maxims be eſſentially the 
ſame, the Manner of applying and executing them 
with Judgment, is very difterent, | 
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A Project in one of theſe Caſes, is commonly the 
Produce of a long Meditation; the Engineer plans, 
digeſts, and examines it in his Cloſet ; Fe compares 
at leiſure his different Ideas, and provided the Work 
be folid and durable, being neither diſtreſſed for 
Time, Materials, nor other neceſſary Means, he 
knows he cannot fail in the Execution. 

In the other Caſe, every Thing differs ; without 
regard to Solidity it muſt be determined on the 
Spot, and immediately traced out ; the Work muſt 
be regulated according to Time, and Number of 
Workmen ; —_— on no other Materials, than 
what are directly before you, and all your Tools 
the Shovel, Pick and Axe. 

It is therefore in the Field, more than in any other 
Place, that an Engineer, ought to have e Coup d gil 
Jufle, to know how to ſeize on all Advantages at firſt 
Sight, to be fertile in Expedients, inexhauſtible in- 
Inventions, and to appear indefatigably active. 

This Vivacity and happineſs of Imagination are 
natural Talents, yet they are almoſt uſeleſs without 
Aſſiſtance of acquired Knowledge, this Knowledge 
may in part ſupply them; and to contribute to it, as 
much as poſſible, is the Deſign of this Work. 

II. We cannot better begin, than by adding to 
thoſe general Maxims of Fortification, in which I ſup. 
poſe the Reader perfectly inſtructed, ſome particular 
Maxims, which we will here lay down as Rules. 

Firſt, to incloſe within the Works as much Ground 
as poſlible, having regard to Circumſtances. 

This which principaly concerns Redoubts and ſmall 
Forts, is neceſſary for Poſt Guards to lodge themſel- 
ves, and to move more commodiouſly ; and on the 
other Hand, that the Troops may be leſs crowded in 
their Camp, or different Manoeuvres. 

Secondly, If there are Works to be carried on from 
one to another, that their Lines of Defence be ſo direct- 
ed, that they may reciprocally defend each other, 

without annoying themſelves by their Fire. * 
up 1 
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The Advantage of the one, and the Inconve- 
nience of the other of theſe Points, are too evi- 
dent to need an Explanation. te! 

_ Thirdly, not to depend on the Defence of ſmall 
Arms, but where they can rake, or fire on, at 
Right Angles. | | 
. Becaule the Soldier, generally fires without Aim 
and Right before him, : 

Fyurthly, not to have Recourſe to the ſecond 
Flank, or Fire of the Curtain, but when it cannot 
be avoided. 

This Maxim is in Conſequence of the preced- 
ing: We ſhall find in Article III. of the following 
Chapter, that the real Defence of this Curtain, 
muſt not be eſtimated by the Length of the Ob- 
lique Flank, but is reduced to that of a Perpendi- 
cular, let fall from its Extremity on the Line of 
Defence. a 

Fifthly, That the Flanking Angle, that is, the 
Angle which forms the Flank with the Line of De- 
fence, be always a right one, or more, but never 
to exceed 100 Degrees, if poſſible. 

Wie need not fear the Angle, being too open 
here, as in Places; we need neither endeavour to 
fire directly on, nor to graze the Faces, ſince we 
are neither expoſed to the Defence of a Breach, 
nor Lodgment of a Miner: We mutt guard againſt 


a ſudden and raſh Attack, commonly made open, 


and in Column, by a ſuperior Enemy, which we 
ſhould have great Difficulty to oppoſe, if they once 
got over the Ditch; it is therefore our Buſineſs 
to ſtop them at ſome Diſtance, and not to multiply 
the Danger, by expoling ourſelves without Neceſhty 
to our own Fire, which unavoidably happens, if the 
flanking Angle be accute, becauſe in theſe confuſed 
Times, the Fire is very ill directed; yet at the 
ſame time we muſt avoid the oppoſite Extreme, 
of making the Angle too obtuſe; tor in this Caſe, 
the Fire does not defend the Ditch, it flies off 

B 2 | too 


4 The Field Engineer. 


too much from the Work, it croſſes leſs on the 
Saliants, or does not croſs at all: For theſe Rea- 
ſons; rather than lengthen the Flank, I prefer, 
when convenient, the Angle of 100 Degrees, to a 
right one, oy 

Sixthly, That the flanking Parts be ſufficiently 
ſaliant, fo that the interior of their Parapets at 
leaſt rake all the Breadth of the Ditch of the oppo- 
lite part. 

When the Enemy are near, eſpecially in 


Column, a direct Fire ſeldom ſtops them: in 
the Ditch they are under Cover, that of. the 


Flank, is then the only Reſource, therefore we 
cannot attend too much, to a Part fo eſſentially 
aſſiſtant. 

Seventhly, Never to make an advanced Ditch in 
dry Ground, if it is not open and enfiladed through- 
out, and under an Angle proper to be defended, 
with the Work which covers it. : 

Works without Flanks, ſuch as Redoubts, and 
thoſe where the Flanks are too oblique, or have 
not a ſufficient Saliant, are in my opinion, the 
only ones, to. which we may not add advanced 
Ditches. I know that this Maxim is directly 
contrary to that of M. de Vauban, who in reject- 
ing them, has expreſly excluded the Lines; but 
in this he was determined from the apprehenſion 
leſt they might ſerve as Shelter to the Enemy, to 
draw up and take Breath; certainly, the Inconve- 
nience being removed, as I ſuppoſe it here, and 
ſnall give the Means to do it hereafter, his Objection 
cannot hold, and the advanced Ditch muſt be 
eſteemed as a greater Obſtacle to the Enemy. 

Etzhthly, Not to allow more than from 60 to 80 
Fathoms for the Lines of Defence, when they 
proceed from two Flanks ſeparated by Branches, 
which form a ſaliant Angle, or when not made to 
croſs even by prolonging them. 5 
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As the flanked Angles of Polygons in the fi 
Caſe, are the Parts moſt expos'd, they cannot be 
too well ſupported ; the ſecond, particularly con- 
cerns the Cremailleres, or indented Works, where the 
Defences being parallel, and directed the ſame way, 
cannot croſs; to remedy this, that of the Crot- 
chet ought to be cover'd and doubled by the 
Fire of the preceding Crotchet, as may be ſeen in the 
Article of Lines. | | . | 

| Ninthly, That the moſt projected, or ſaliant 
Parts, conſequently the weakeſt in themſelves, be 
as much as poſſible, the beſt defended, and have 
at leaſt the Fire of two Flanks, beſides their own 
direct Fire. 1 | | 

III. All Fortification conſiſts in plain Figures 
or Lines only, that are, or may be put into a 
ſtate of Defence. 91 

A Line is not fortified, but as it is flank'd; 
Fortification therefore neceſſarily ſuppoſes Angles, 
and conſequently ſaliant Angles.. 

If the Angles be rectilineal, they have the 
Advantage of others, in being defended and 
grazed in all Parts; this muſt be clear to every 
one, yet in my Opinion their Defects have not 
been minutely attended to. 

The Soldier generally fires mechanically, and 
conſequently right before him; Experience has ſo 
often convinced us of this, that it may be laid 
down as an Axiom. 

From hence then, at the Point of each Salihnt 
Angle, there is a conſiderable Space which is not 
raked by any direct Fire, for I look on one Man 
that _ be placed there, as nothing. 

We ſhall find this Space to be the Sector of 
a Circle, whoſe opening is the flanked Angle, and 
its Radius the utmoſt Range of a Muſket Shot ; fo 


that this Angle being a right one, and the Range 


of Shot 150 Fathoms, or 300 Yards, there are 
| B 3 almoſt 
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almoſt 17679 ſquare Fathoms of Ground, where the 
Beſieger has no Fire in Front to fear. 1 
| It is by this Knowledge, often very ſuper- 
Ss .- ficial, that Trenches are conducted, as much as 
poſkble, on the prolongation of the Capital, and 
| that ſkilful Officers direct their March, as well 
for the Attack of the Covert Way, as for that of 
any other Work. 8 * 

V. Some Engineers, to remedy this Defect; 
round the Angles, which throws the Fire equal- 
ly throughout; This method is preferable to the 
common Conſtruction, but the rounding being of 
little Extent, for fear of leſſening the place of 
Arms, or the Work, the Fire becomes. very ſmall 
and ſcattering. _ 

As this is the Capital, which being moſt diſtant 
from the flanking Parts, has moſt occaſion to be 
* "defended, I would rather cut the Angle off by a 
ER. -- 1 g | | 

Both theſe Methods do only diminiſh the Defect, 
the following is eaſy to practiſe, at leaſt in Places, 
and which effectually remedies it. a 05 

Trace the interior Part of the Parapet en Cremail- 
leres, or indented, obſerving that one Face of each 
Redan be perpendicular and the other parallel to 
the Capital: A Conſtruction that ſeems to me the 
moſt advantageous, as two, or three different De- 
fences are drawn from the ſame Part, 

M. de la Fon, Director of Fortifications of the 
maritime Places in Handers, ſhewed me, in 1740 
at Dunkirk, a Project of this kind in tracing a 
Covert Way: M. de Verville formerly in Chief at 
Nocroi, to whom | had not ſpoken of it, ſhewed 
me the Plan of a Redoubt, at the Army of the 
lower Rhine, where he had propoſed to defend the 
Angles by this means: So uſeful a Diſcovery can- 
not but do theſe Gentlemen Honour. | 

V. A Redoubt is the ſmalleſt Piece of Fortifica- 
tion that is conſtructed ; I comprehend under this 

; Name 
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Name, every Field. Work, not flanked by itſelf; 
they are of two Sorts, one with a Parapet, the other 
a Machicoulis: This is ſeldom practiſed in the Field, 
yet I ſaw one in 1734 at the Lines of Erelingue 
it was an —— of Timber-work, which ſerved 
for an Intrenchment and Gps de Garde to a more 
conſiderable Work. 

Redoubts with Parapets are more frequently uſed ; 
they ſerve in the Defence and ſometimes in the 
Attack of Places, and frequently in that kind of 
War, we are now treating of. | 

When there is no particular Reaſon, their Form 
is commonly ſquare, obſerving to oppoſe one, or 
two Sides, as direct as poſſible, to the Places to 
be commanded. 

If the Redoubt be within Reach of other Works, 
ſuch as a Covert Way, or Lines, its Faces muſt 
be turned fo as to be defended. 

It is yet neceſſary in this Caſe, to join altoge- 
ther by a Communication: Beſides the Aſliftance 
and Retreat ſecured by this, it has the. Advan- 
tage of not being attacked in Rear, but with great 
Difficulty. © | 

A Communication well made, may beſides give 
right and left Flanks to thoſe Parts by which the 
Work is protected, as we ſhall find in Chapter VII. 

We have ſhewn of what Service it is to remedy 
the Defects of faliant Angles in general, we may 
add, in regard to Redoubts, that it is not only 
uſeful, but neceſſary. 

Hop | B 4 In 


® Machicouli:, or rather Maſſecoulis, is an old Word, ftill 
applied to Projections in old Caſtles and over old Gates of 
Towns, left open at bottom, to throw down Stones, &c. 
and to hinder the Enemy from ſapping. To give the Rea: 
der a better Idea of theſe kind of Redoubts, I have here ad- 
ded a Plan and Profile of one conſtruged at. Duntirk b 
M. de Vauban. 6 a 
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In fine, from what has beenNYaid on this Sub- 
ject, we may conclude that the Surface which the 


Piece rakes, or fires on, is to that which it does 
not, as the Interior of the Polygon multiplied by 


the Range of Muſket Shot, is to the Superficies 


of a Circle, whoſe Radius is theLength of the Shot: 
So that, ſuppoſing this Range of Shot, always to be 
150 Fathoms, there is, about a Redoubt of 40 


Fathoms interior Parapet, a Space of 6000 ſquare 
Fathoms expoſed to its Fire, and more than 10714 


that are not. 


As this Rule is general and the Number of 


Sides makes no Difference, it may appear, that a 


Circle has not more Advantages than another Figure, 
becauſe it is only a Polygon of an infinite Num- 
ber of Sides; which merits ſome Examination. 

Altho' the Space a Hall goes thro” has no 
greater Breadth than its Diameter, as the Ob- 
ject on which it fires more than that, I 
will ſuppoſe it ſufficient to} fire on a Breadth of 
two Feet. | | 

If the Redoubt has forty Fathoms interior Cir- 


cumference, its Fire will form 120 Paralellograms, 


which touching each other by the Extremities of the 
ſmall Sides, leaving between the great ones 120 
Sectors, which altogether form, as in the Square, a 
Circle of 150 Fathoms Radius. 

Conſequently then, we may not only conſider 
the Circle, as a Polygon of an infinite Number 
of -Sides, but as one of 120 only. | 
I agree to theſe Facts, which prove the Rule 
T laid down extends to circular Figures; but Iam 
convinc'd that this Figure, is preferable to the 
rectilineal one. | | 

In the Square for Example, there are only 
four Spaces which are not defended ; but each of 
them open at right Angles, and conſequently 
near 17679 ſquare Fathoms; whereas, by this 


ſuppoſition, I have in fact 120 Spaces not de- 
fended 
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fended, but each is leſs than 59go Fathoms ſu- 
perficies, and drawn from an Angle of three Degrees 
only. . 
However great this Advantage may be, there is 
one much more conſiderable; it is, that all the 
Points of the Circumference of a Circle, being | 
equally difpoſed, the Soldier poſts himſelf indit- 
ferently throughout; which makes the Spaces de- 
fended vary every Moment, and the Enemy is ſe- 
cured in no particular Part. 

We may then certainly conclude, that the 
round Redoubt tho' little, or not at all uſed, is 
the moſt perfect we can trace; that the fewer 
Sides theſe Works have, the more defective they 
are, and that the Contents of the Spaces not com- 
manded being the ſame in all Caſes imaginable, 
the larger they are, the leſs this Diſadvantage is in 
Proportion. 

The circular Figures, though very good, can 
not be uſed, but on certain Occaſions; if for Ex- 
ample, it be required to fire on an Object of 
ſmall Extent, without doubt a Front muſt be op- 
poſed, whoſe Fires will be parallel to each other; 
that is, they muſt proceed from a right Line; 
other Circumſtances require a mixt Figure, but in 
all theſe Caſes, regard muſt be had to the Defects 
of the Angles. 


The moſt infallible Method, doubtleſs, is that Pl. II. 


we quoted at the End of the preceding Article ; 
The Defect not only diſappears by that ingenious 
means, but alſo that Part becomes ſtronger than 
the Side itſelf, as the Extent of its Defence is e- 
qual to that of the Diagonal: yet as the Face of 
the Redan ought not to be much more than 
three Feet, it appears difficult to execute it with- 
out . ſome ſort of Revetment, (a) which we have 


ſeldom time, or means to make in the Field. 
We 


(a) A Facing of Brick or Stone, 
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We ſhall therefore often find it neceſſary either 
to cut off the Angle by a right Line, or round 
it; if the latter, the rounding ſhould be as large 
as poſſible ; and it muſt be farther obſerved, that 
the more eliptick it is, the more it will throw the 
Fire towards the Capital. ; 

VI. The Size of the Redoubt is ſometimes de- 
termined by the Situation of the Ground, but 
more commonly, by the Number of Men deſtined 
for its Defence. 

A Parapet is well lined with two Men to every 
Fathom , this Knowledge is neceſſary, but not ſuffi- 
cient to determine the Subject of this Article. 

Forty Men for — e cannot, becauſe of 
the Banquet, be contain'd in the Terreplein of a 
ſquare Redoubt of five Fathoms interior Para- 

t for each Face, and 160 will be too man 
or that of twenty Fathoms in each Side; becauſe 

in ſimilar Figures, that whoſe Side is four times 
leſs than another, has 16 times leſs Contents, 

Therefore Regard muſt be had to the Extent 
of the Circumference, and the - Surface at the ſame 
time. 

A Redoubt of twenty-four Fathoms Parapet, 
that is, if it is a Square of ſix Fathoms inte- 
rior Parapet in each Side, is the leaſt that ſnould 
be uſed. 

On the contrary, they ſhould not exceed 64 
Fathoms, that is 16 in each Side, for as theſe 
Pieces have no Flanks, it is better, when we would 
have a Work of a conſiderable Extent, to throw 
up little Forts, which we ſhall ſpeak of hereafter. 
A Remark, which probably eſcaped the Notice of 
the Engineer, charged with the Conſtruction of the 
Lines of Erilingue ; tor towards the Extremity of the 
Left where we forced them, I ſaw a Redout of about 
forty Fathoms in each Side : It was in this gigantic 
Piece, that Machicoulis of Timber was which I have 
already mentioned, 
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A Redout of 24 Fathom interior Parapet will con- 
tain 36 Men, and they are ſufficient for its Defence: 
that of 64 Fathoms will not be crowded, and 
will be lined two deep with 256 Men. But the 
Numbers of 36 and 256 are the Square of 6 and 
16, that is the fourth Part of the Extent of theſe 
Pieces: We may then conclude that if we quadruple 
the Square Root of the Number of Men, which 
may be deſtined for ſuch Works, it will give the 
Extent of the Circumference in Fathoms. 5 

If on the Contrary we would know the Number 
of Men a Redoubt can contain, we need only ſquare 
the fourth Part of the Fathoms of its Extent or 
Circumference, and the Product is the Num- 
ber. 

For Example, what Dimenſions ſhould be given 
for 100 Men? multiply 10, the Square Root of a 
100, by 4, it will give 40 Fathoms for the Extent 
of the Parapets of all Sides: On the Contrary, 
multiply 10, the fourth of 'the Extent, by itſelf, the 
Product of 100 is the Number it will contain. 

Large Redouts by this Rule, contain, jn Propor- 
tion, more than the ſmall ones; but this muſt be 
an Advantage, ſince they are not conſtructed, but 
in Places of Importance, or thoſe moſt expoſed, 
and if it ſhould be thought proper, the Number 
may be diminiſhed. This Method is ſufficient in 
Practice for Figures from 24 to 64 Fathoms Parapet; 
but it muſt be remembered that the Extent being 
equal, that which has moſt Sides, can contain the 
moſt. 

The uſe of Redouts in the Field, is commonly 
to ſecure a Poſt, a grand Guard, or Communica- 
tion; to defend a Dehle, a Bridge, or a Ford; they 
may be uſeful alſo in flanking Lines, as we ſhall 
find hereafter, 


They 
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They may be alſo neceſſary in ſome Caſes to 
keep the Enemy at a Diſtance from ſome con- 
fiderable Poſt. In 1734, after the taking of Philip. 
ſoourg, we ſcarcely dared to graze our Horſes 
100 Fathoms from the Palliſadoes : The Huſſars 
carried off and kill'd an Officer at the very Foot of 
the Glacis, and the Imperialiſts, Maſters of that ] 
Side of the Rhine, marched in broad Day and 
paſſed their B e over the Capucin Hill within 

 Cannon-ſhot of the Place. 

I repaired two old Redoubts on the Side of the 

Jill, and conſtrued a third; the Huſſars appear- 
ed no more, we kept our Paſture and they marched 
off thro the Wood. 
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CHAPTER Txt SECOND: 


I. Of Field Forts in general. II. Of Star Forts, III. 
Of Second Flanks. IV. Of Triangular and Square 
Forts, V. Of Heads of Bridges. VI. Their Figures 
according to different Caſes, VII. Thoſe of a more 
durable Confiruttion, VIII. Scheme of moving Flanks. 
IX. Other Uſes of arm'd Boats. 


I. ORTINS, or Field Forts, have the Ad- 

vantage of Redoubts, in being flanked, 
and the Diſadvantage in containing leſs within, in 
4 * to their Extent. 

e may conſider them of two Kinds: The one 
defending itſelf on all Sides, is entirely ſurround- 
ed, and is what properly falls under this Name; 
the others, bordering on a River, Precipice, Sc. 
remain open at the Gorge. 

Some Cabinet Authors, for want of Experience, 
have given pitiful Deſigns on this Subject, and ſome- 
times fall into groſs Miſtakes and Abſurdities, in 
the tracing of them. | 

Theſe Forts, as all the reſt, are regulated by the 
general Maxims and Principles I have given; obſerv- 
ing in Conſequence of thoſe Maxims, never to con- 
ſtrut a Fort, under a certain Size: It is better in 
that Caſe to erect a Redoubt, in order to pre- 
ſerve its greateſt Capacity. 

The Size, and Conſtruction of theſe Works differ, 
according ta the manner in which they are to be 
fortified, 
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II. The moſt ſimple is to (a) Briſure the Lines 
in Rentrant Angles, which gives oblique Flanks, 
without Shoulders, 

By our general Maxims we ſhall find, that the 
Obliquity of theſe Flanks is often of great Effect ; 
it is more or leſs defective as it exceeds the Angle 
of 100 Degrees; and no regard ſhould be had to 
the dead, or rentrant Angles which they form. 

Theſe are called Star Redoubts, becauſe they 
reſemble that F gure: Adam Fritach, who, on this 
Subject, quotes the Siege of Breda, ſays they are 
commonly made of four Angles, ſometimes of five, 
and very rarely of fix. 

He conſtructs them by giving to the Square 
one Eighth, and to the Pentagon one Sixth of the 
Length of the Side, to the Perpendicular which 
forms the Briſure, 
The Flanking Angle in one, is thus 152 De- 

grees nearly, and more than 143 in the other: 
As they cannot be cloſed much more, no great Pro- 
tection muſt be expected from theſe Flanks; the 
Fire croſſing at a ſmall Diſtance, the Polygon is 

without Doubt better defended, than by a Right 
Line; but the Saliants, eſpecially in the Square, 
are too much expoſed. 

Fritach ſays nothing of the Conſtruction of Stars of 
Six Angles ; Father Dechalles forms them of equila- 
teral Triangles; this Figure is regular, and I believe 
is the moſt perfect of its kind, 

The Flanking Angle being thus 120 Degrees, 
the Fires croſs better and farther off, and as the 
Flanks are on the fame Line, the Space not 
deſcended before the Saliant, is reduced to a Paralelo- 
gram, Whoſe ſmalleſt Side is equal to the Gorge. 

We may rank with theſe, Stars of eight Points, 
, which the Author before mentioned calls a Square; 


It 


(a) To Briſure a Line, is to make it with one or more 
Angles either Saliant or Rentrant; the Line ſerving for the Baſe, 
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It is in effect a Square, where the third of the Side 
ſerves as a Baſe to an equilateral Triangle, which 
flanks the reſt, 

This Figure has the Advantage of the preceding, 
in containing moſt, and croſſing its Fires on the four 
right Angles: As to the Redans, the Breadth of 


the Space not defended, is as in the other, perpen- 


dicular and equal to the-Gorge. 
If we compare theſe different Figures, we ſhall 
find that the Defence increaſes, as well in Front, 


as on the Saliants, in Proportion to the Number 


of Sides; therefore ſays the Dutch Author, the Star 
of ſix Points is preferable to that which has leſs, 
and that of eight Points is preferable to that of Six. 

Their — perfect Conſtruction, is to form 
on cach Side of an Octagon, an equilateral Tri- 
angle. The Figure is regular, its flank'd Angles 
are 60 Degrees, and its flanking 105, which is 
not too much; but as it is not very eaſy to trace 
this on the Ground, the following comes very near it. 

Briſure the Sides of a Square, giving one Eighth 
of the Side to the Perpendicular, as in the Star 
of four Points, and elevate on each Front an equi- 
lateral Triangle, the third of each Briſure ſerving as 
a Demi-Gorge. 

The flank'd Angles by this become alternative- 
ly 6t Degrees 56 Minutes, and 60 Degrees; and the 
flanking Angles 105 Degrees 53 Minutes. I ex- 
ccuted this Piece in 1743 on the Queich, and it was 
approved of. 

| think therefore, they ſhould be limited to this 
Number of Points; it is very difficult to trace them, 
and uſcleſs to the Defence, if they have any more. 

II. The Conſtruction of baſtion'd Forts, differs 
in nothing from that of Places, except that the 
Figure being ſmaller, and the Attack ſuppoſed of 
another kind, it is reckoned. ſufficient to flank 
them with half Baſtions. 

The 
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The Face of half Baſtions draw their only De- 
fence from what we call the ſecond Flank, that 
is, from one part of the Curtain; on which we 
muſt make an eſſential Obſervation. 

We have ſhewn, that the Soldier generally fire 
directly before him; tho' this is an important Point, 
we will take no Notice of it here, but ſuppoſe on 
the contrary, that he fires in the proper Direction. 

I ſhall not enquire into the Advantages, and 
Diſadvantages of the ſecond Flank, ſo much eſ. 
teemed by the Dutch, ſuch a diſcuſſion tho' neceſſary 
in a general Treatiſe on Fortification, would be 
miſplaced here; I ſhall confine myſelf therefore, 
to the effect of this defence. | 

So any Authors approving of them, gives 
ink, that ſome .of them ſuppoſe this 
Defence to conſiſt in the Length of this part of the 
Curtain, inſtead of which, it is reduced to the Length 


of a Perpendicular let fall from its Extremity on the 


Line of Defence. | 
If we ſuppgſe two or three Feet Interval between 


each Muſket, the Diſtance of a Parallel to another 
being to be taken perpendicularly, it is evident, that 
the ſecond Flank, will give no more Fire than that 
| Perpendicular we have _ of, That is, if the 

Length of the ſecond Flank be 54 Feet, and the 
flanking Angle, as I ſuppoſe it in a triangular Fort, 
166 Degrees 6 Minutes, there will not be 13 Feet real 
Defence. The Figure will explain this much better, 
than what can be ſaid of it. 

IV. This ſecond Flank, which, after all, we are 
obliged to have Recourſe to here, is ſmaller and 
more oblique in the triangular Figure than in the 
Square; the triangular Figure contains leſs in Propor- 
tion, which is a Diſadvantage according to our 
Maxims; for this reaſon we avoid uſing them if 
pollible, yet as Circumſtances ſometimes oblige us 


to it, the following is the beſt Method of fortifying 


them. 
Form 
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Form an equilateral Triangle; divide the Side pl. V. 
into three equal Parts, one of theſe laid on the Pro- Fig., 4 


longation of the Side is the Capital, draw the Line 
of defence from this Point, to the extremity of the 
Triangle z make the Gorge equal to the Capital, 
that is to one third of the Side; raiſe the Flank 
perpendicular according to Fritach, or rather about 
10 Degrees more open, as in the Plan annexed, 

The Square is fortified the ſame way, excepting 
the Angles of the Polygon, being more open, in 
Proportion to the Number of Sides, the Line of de- 


fence is drawn from the middle of the whole Front, , 


that is, from a Point taken one third on the Cur- 
tain, counting from the Demi-Gorge to the Angle 
of the adjoining half Baſtion, 

I ſhall not here produce a multiplicity of Exam- 
ples, nor extend to irregular Figures, much leſs to 
thoſe fortified with whole baſtions; it is for the 
uſe of young Engineers I write; as for thoſe Ofh- 
cers who have made this their principal ſtudy, I 
have perhaps ſaid too much already, 

V. Forts open at the Gorge, ſerving generally to 
cover the Heads of Bridges, are very ſeldom left 
to their own defence only. 

For which reaſon, ww the Bridge is not made, 
they are commonly conſtructed, at the middle of 
an Elbow, which forming a kind of Arch, have 
a better defence than a right Line. 

If the River is narrow, and the oppoſite Side 
as high, or higher than that on which the Work is, 
; 0%. 47 Flanks are raiſed, whoſe effect is the more 
certain, becauſe the Soldier is not afraid of being 
attacked there. | 

If the River is broad, that is 40, or 30 Fathoms 
wide, and the Sides being low oblige us to run to 
ſuch a Diſtance, that the (mall Arms will do Exe- 
cution before the Saliants, the Faces, mull be ſup- 

C ported 
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ported by flanks, which are raiſed on the ſhoulders 
of the Work, or flung up at the Inſtant of the 
Attack. 

The Rhine below Straſbourg, the Danube below 
Ingolſiat, and many other Rivers, are above 100 
Fathoms broad, in which Caſe, we muſt not expect 
any Protection from ſmall Arms, from one Side of 
the River, to the other, but the Flanks before men- 
tioned will always be uſeful, if ſome Pieces of Can- 
non are placed in them. | 

As Artillery is abſolutely neceſſary in this Caſe, 
and as they are certainly the moſt proper Arms to 
defend the Acceſs to a Work at a Diſtance, we ſhall 
not find them much leſs neceſſary in the others. An 
Engineer, ſhould then demand them, as they have 
often been of Service in theſe Caſes. 

VI. The Size of theſe Pieces is not determined by 
the Number of Men deſtined for their ordinary 


Guard, but rather by that of the Troops that are, or 


may be advanced, becauſe they muſt be ſo conſtruc- 
ted, that they may file off without Confuſion, and 
muſt alſo favour their Retreat. 

The principal Circumſtances, which can deter- 
mine their Figure are reduced to three different 
Caſes, 

When theſe Pieces are near enough to be flank- 
ed from the oppoſite Shore, a fimple Redan may 
be ſufficient : The inclination of the Faces is accord- 
ing to the Ground, and the Parts to he commanded, 
There is nothing more to be obſerved, but in 
proportion as the Angle differs from go Degrees, 
the capacity of the Work diminiſhes, and the more it 
is acute, the more direct and nearer its Faces are 
protected. 

When our defence is from ſmall Arms at a great 
Diſtance, Flanks muſt be added to the Work it- 
ſelf, obſerving to ſcour the Faces of theſe Redans, 
from the other Side of the River. 

Theſe 
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Theſe Faces will not be too long, (no greater 
opening than neceſſary being given to the Gorge, 
to preſerve an eaſy Communication) if the Angle of 
the Flank with the Branches be about 110 Degrees, 
I executed the deſign here given, at Donaftayf, near 
Ratiſbon in 1742, but I had not time to make the 
Intrenchment in the Iſland which was very low; I 
ſuppoſe it here on a level with the Country. 

When we have no other defence than Cannon, 
all Parts of the Work, except next the River, be- 
ing equally expoſed, they muſt be as equally flank- 
ed as pollible, 


Here are two Works which may ſerve on ſuch pl. VIII. 
occaſions : Form a ſquare, divide each Side into Fig. 1. 


four equal Parts ; take internally one of theſe Parts 
for the Capital; trace the Curtain; take one of theſe 
Parts for the Gorge, draw the Flank perpendicular 
to the Line of defence. 

For the Branch, give to the Capital and the 
Gorge one fourth of the Side, as in the Front, ex- 
cept that the ve be carried externally : draw 
the Line of defence from its Extremity to the 
middle of the whole Front ; from the Point of the 
Gorge elevate a perpendicular; prolong it inter- 
nally half of its Length, and from the Point of pro- 
longation draw the Branch and Flank, making an 
Angle of 105 Degrees. 

As this Figure differs in many things from what 
has either been executed or publiſhed in this kind, 
I will add ſome reflections. 

The Flanks are very large, but the Terreplein 
being of a ſufficient Extent, and the flanked Angle 
open enough, I ſee no. Diſadvantage in this: Thoſe 
of the Front are perpendicular to the Line of de- 
fence, not diminiſhing, nor decreaſing the Service 
of the Flanks by being fo, as their Fire croſſes in 
Front: the others are more open, to give the Fire 
at the Extremity of the Branch the more play. 
The lInclination of the Branches is yet more par- 
ticular ; I draw two Advantages by it: Firſt, ſup- 
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the ſecond, that the defence of the ſecond 
Flank, which ſhould graze the Faces, is leſs oblique. 
The tecond Flank by this is ſhortened, but if we 
recollect in what manner we ſhould eſtimate its Fire, 
we ſhall find that in regard to the grazing Line, its 
effect is always the ſame. 


ſing the courſe of the River in a right Line, their 
Fire 7 before one Part of the Demi-baſtion of the 


pl. vnI. The ſecond _ has its Front traced as the 


preceding ; cut off one ſixth of the opening of the 
Gorge; carry two of theſe ſixths on the Branch; 
and from that Point forming an Angle of. 120 De- 
grees, draw the Face of the Demi-Redan. 

This method appears to me preferable to the 
firſt, if we are not to be protected from the other 
Side of the River, as the Branches are better de- 
fended and have Faces : The flanked Angles of 
the Demi-baſtions are 62 Degrees 6 Minutes, which 


is ſufficient, 


Theſe different Heads of Bridges are to be 
eſteemed as Works good againſt a Coup de Main 
only, and their Uſe almoſt momentary, as they ſome- 
times ſerve for a few Days only, and at moſt during 
a Campaign. | 

VII. There are ſome made more durable, ſuch are 
they, we commonly Conſtruct before Hunningen and 
Fort Lows, and the Enemy before Philip/dourg, at 
the beginning of a War againſt the Emperor, or 
{ome other Power of the Empire. 

The only one I was ever employed in, was 
raiſed in 1733 after the taking of Keel, in the 
Iſland of Slingue. I was, as Chief of the Brigade, 
charged with its Conſtruction, but I did not trace 
it; it was a Horn Work, and I do not remember 
its Proportions, nor how the Branches were defend- 
ed, ſufficiently to give it here as an Example. 

We mult obſerve in general, that as theſe little 
Fortreſſes are deſigned to ſubſiſt *till a Peace and 

often- 
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oftentimes can expect no Aſſiſtance but from ſome 
neighbouring Garriſon, they muſt be not only 
conſtructed with ſolidity, but fortified, ſo as to ſup- 
port a regular Attack, long enough to be ſupport- 
ed from a conſiderable Diſtance. | 

That which cover'd the Bridge of Philip/bourg, 
in 1734, was a Horn Work, of 45 Fathoms in 
Front, with a half Moon, and its Branches which 
form'd ſaliant Angles were flanked by Demi-baſtions : 
we frequently find Figures of this kind on the 
Rhine: If either of the Conſtructions I have given 
ſhould be uſed in the like Caſe, the Front muſt 
either be more than 60 Fathoms, or the Faces very 
long, without which the Half- Moon will not be 
ſufficiently defended. 
As theſe Works are commonly plan'd and executed 
more at leiſure, than the others, the whole Art of for- 


—_ Places may be here practiſed : In 1742 Ipro- 
Je 


ed the half of a Square for the Bridge of Deckendorf, 
the Danube forming the Diagonal ; but an epide- 
mick Diſorder then frequent amongſt the Soldiers, 
left ſcarcely Men enough for more indiſpen- 
ſable Service. This Figure is of great Extent, 
and encloſes but little Ground ; Circumſtances which 


joined to ſome others, made me prefer one to it, 


which I ſhall ſpeak of hereafter, 

This Half-ſquare was Conſtructed according to 
M. de Vauban's Method, excepting, that having no 
reaſon to fear the Line of defence would be too long, 
I ſhorten'd the Faces, to lengthen the Flanks, 
which I made, for the Reaſons already mentioned, 
perpendicular to that Line. 

The Front of the Polygon was 60 Fathoms, 
and 'tis the leaſt this Figure can have for Field 
Fortification. They will be acknowledged to be right, 
if we reflect on the Minuteneſs of the Flanks and 
Terreplein. 

The Work which cover'd the Head of the 
Bridge at Phlupſhmrg, after the conqueſt of that 
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Place, made by the Dauphin in 1688, was larger 
but ſimilar to this. FH 

VIII. A Work, of what kind ſoever, is only for- 
tified, in Proportion as it has Flanks, and in the 
different Caſes mentioned we may not always be 
able to give them as much Extent as neceſlary, 
without greatly diminiſhing the Figure: the Proxi- 
mity of a Moraſs, a Rivulet, a very low Ground, 
the neceſſity of occupying the higheſt Parts, eſ- 
pecially for the Saliants, without which the Branches, 
and perhaps even the Terreplein are expoſed, are obſta- 
Cles oftentimes very difficult to be got over, 

This Reflection gave birth to an Idea, to ſupply 
this defect, by means, I propoſed for a quite dif- 
ferent Uſe; It appears to me as ſimple, as advan- 
tageous, | 
It is to equip two Boats, with two Pieces of 
Cannon in each, and as many ſmall Arms as ſhall be 
Judged convenient; when Boats cannot be found 

arge enough, many may be faſtened together to form 
Pontoons. 2 

The movement of this Machine, is the ſame as 
our common Ferry- boat, that is, by making a Cable 
paſs on two turning Cylenders, or Rings faſtened to 
its ſide, one End of which is faſtened to the Bridge, 
and the other to an Anchor caſt at ſome Diſtance in 
the River. 

If the Current is not very ſtrong, the Cylinders 
or Rings are faſtened one on each ſide, ſo as to 
give the ſide of the Boat its proper direction; but 
if it be ever ſo little rapid, the Boat will have its 
Head to the Current, or it will be in Danger of 
being drove on Shore. A Parapet of Madriers, or 
double Planks, may be made, if judged neceſſary. 

If the Attack is made with Cannon, theſe move- 
able Flanks are brought behind the Gorge of the 
Work, and do not appear, till the Enemy ſhall be 
near enough to cover them, that they may have 
their full Effect. The Surprize, which the * 

Sight 
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Sight of thoſefloating Batteries, will produce in the Aſ- 
ſailants, is another Advantage, and if they do not put 
them into Diſorder, they will probably ſlacken their 
Ardour, 

I ſuppoſe here, that the River is not ſo buried in 
its Banks, but that we can command the Country 
from the Boats, or Platforms; This ſcheme ſtruck me 
at Deckendorf, it is practicable on the Danube, in 
almoſt every Part I have ſeen ; the following Year 
arriving at Wormes, I found it done on the Rhine, 
— in a leſs perfect manner, for the Boats were 

ed. 

The great defence, and above all the ſurprize, 
were the only objects I propoſed at Deckendorf, 
where, by the uniformity of the Ground, I could 
have given what Figure I pleaſed to the Work : 
But I believe this Expedient, is not confined to 
Circumſtances, 

IX. We frequently employ theſe Veſſels in Places 
for other uſes ; they may alſo be of Service in the 
Field, but as this does not concern the Engineer, 
but as he may be called on to defend himſelf againſt 
them, I ſhall content myſelf with with ſome Exam- 
ples, to ſupport what I have faid. 

I faw at &. Omers in 1710, or 1711, Boats arm'd 
with one Cannon, whoſe Carriage was on a Pivot, to 


turn as Occaſion required; they had at the ſame time 


Galliots on the Inundation of Conde, and ſome were 
built in 1735 at Straſbourg. In fine we know when 
the Inperialiſis were at War againſt the Turks, we 

ſaw whole Fleets of “ Saiques towards Belgrade. 
The Auſtrians had them in Bavaria; and as the 
rout from Nider-Altaich to Deckendorf is croſs a ſtraight 
C67 and 


® Saick or Saiqueis a Turkiſh Veſſel, with a Bowſprit, ſmall 
Mizen and a Main Maſt, which, with its Maintop Maſt, is ſup 
ported at an extraordinary heigth, by Stays from the'Top-Maſt 
to the Bowſprit and Sides. 
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and open Plain, bounded in ſome Places by the 
Danube, and Mountains, our Army would probably 
have been diſturbed in their March of the 18th of 
Auguſt 1742, if Count Thorimg, who in Concert with 
Count Saxe, ſuddenly paſſed the Iſere at Pladling, had 
not by that. bold Manceuvre obliged M. de Khevenbuller, 
to turn all his Attention and Forces that Way. 
The Saigques did not appear till two Days afterwards ; 
they concealed themſelves, to the Numberof 100r 12, 
under an Iſland, which is at the Mouth of that River, 
from whence they cannonaded our Guards of Ca- 
valry, and annoyed our Bridge; the Huſſars and 
Pandours over run the Plain : I had propoſed on the 
goth of the preceding Month to raiſe a Battery on that 
Iſland : It was at length done, and we ſaw nothing 
afterwards either on the Plain, or the Danube to the 
5th of September, when we decamped ta join the 
Army of M. de Maillebois, by the Rout of Babemia, 


CHA P- 


P- 


( 25) 2 


CHAPTER TRY THIRD. 


I. Examples on the manner of fortifymg a Church-Yard , II. 
A Church. III. An old Caſtle. IV. A Country Houſe, 
V. Attack of a Country-Houſe. VI. Various Inſtruc- 
tions on the different Subjefts of this Chapter. 


J. ESIDES Poſts, which require the Works 
we have ſpoken of in the preceding Chap- 
ters, there are others which do not leſs demand our 
Attention and Judgment. They are fortified ac- 
cording to the Time, Numbers, and Means we are 
Maſters of, and the uſe we would make of them: 
I will explain myſelf better by Examples. | 
The firſt of October 1742, having ſet out with 
twenty-one Engineers, from the Camp of Bram- 
merbof, to go to Amberg the following Day, three 
leagues below Tirſchenreit, we found a conſider- 
able Body of Huſlars, who waited for us at the End 
of a Wood, and who at firſt kept at a Diſtance 
from us, ſeemingly the better to reconnoitre us, 
Our Eſcort was only thirty-three Men of the 
independant Company of Limont; we were for the 
moſt part badly provided with Piſtols, and the bag- 
gage was liable to put the whole into Confuſion, yet 
being willing to go forward, we paſſed thro' the 
Village of P/affernreit without ſtopping. | 
We ſcarcely got out, when the Huſſars, who 
had taken a Ln briſkly attacked us with Piſtol 
and Carabine; this did not prevent us continuing 
onr Journey with a ſlow Pace, and in good order, 
till we were oppolite to Mieldorf. 


This 
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This Skirmiſh laſted above an Hour; two En- 
gineers were taken, one of which was wounded, 
and a third alſo, with four Domeſticks, were 
wounded. The Enemy did not ſuffer leſs than us, 
but they were not difcouraged, their Number 
encreaſing every Minute; and the more we ad- 
vanced, the more we were out of the way of Aſſiſt- 
ance : theſe Circumſtances determined us .to throw 
ourſelves into the Village. 

We quickly ſaw what we might expect in ſuch 
an Aſſylum; we found neither Church nor Walls 
to encloſe us; this Place is a Clump of a dozen 
Houſes of Wood, or Deal Planks laid on one ano- 
ther and Pinn'd at the Corners, according to the 
Cuſtom of that Country. We had all the dreadful 
Effects of Fire to fear, a kind of Attack very in- 
human, but very cuſtomary with the People we 
had before us, and who were encouraged by a con- 
ſiderable Sum, which they found on one of the Pri- 
ſoners ; this made us certain that if they quitted us, 
it was only to return in a little time with a greater 


In this Dilemma, we reconnoitred and reached 


Purz, a Village, in which we perceived a Steeple, 


and which was about the 8th Part of a league, on 
our right. | 

Having carefully examined the Avenues, and 
barricaded them with Trees, Baggage, Carts, &c. 
from each of which we took a Wheel or two, we 
raiſed a Banquet along the Wall of the Church- 
Yard, where we were fixed with our Baggage; 
making ule of the Church, in the Door of which we 
had cut Loop Holes, asa Citadel, and the Steeple, as a 
Redoubt, which muſt be our laſt Shift. 

Two Stone Houſes almoſt touched our Bounds, 
but beiug built on very low Ground, the height of 
their Walls did not exceed that which ſerved us as 

a Parapet. 
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a Parapet. We would not open theſe Walls, and 
et we muſt have a Communication with thoſe 
ouſes; the poſſeſſing them, was abſolutely neceſſary 

as well to avoid being overwhelmed, as to give us ſome 

Flanks. We therefore judged it beſt to Conſtruct 

our Communication in form of a Bridge, from the 

top of the Intrenchment into the Roof, and having 
barricaded the Doors and Windows in the lower 

Floor, we here fixed our Corps de Gard, and all other 

Precautions, tho* apparently prudent were uſeleſs. 
The Huſſars, tired with waiting for us on the 

Road, returned the next Day in greater Numbers, 
with 100 Pandours; but all the aſſiſtance we could 
get, tho' the Night was employed in writing on 
every hand for aſſiſtance, was no more than 5 Men 
of the ſame Company, who had not Orders to go 
further, and we had returned fate to Tirchenreit by 
the time they joined us. 

II. The Church of Vurz was doubtleſs a more 
ſecure Poſt than the Church-Yard ; but as we would 
not abandon our Horſes, nor could get them in to the 
Church, this Retreat required Works which we 
had neither time nor means to execute. 

When a Church is to be defended, the Doors muſt 
be covered with Tambours of thick Palliſadoes, join- 
ed or lined with Planks ; The Crenaux mult be 6 
Feet high at leaſt, that the Enemy may not reap an 
Advantage by them: The Earth of a little Dit 
which ſurrounds it, ſerves to form the Banquet. 

The Doors and Walls are alſo to be — 
or, if the Walls be too thick, make them in the 
Windows ; this ſuppoſes a Scaffolding, which ſhould 
run round the whole Building, to facilitate a Com- 
munication from one part to another. 

If the Church be in form of a Croſs without, it 
in part flanks itſelf; if not, the Veſtry at leaſt flanks 

one 
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one of the long Sides, and the Tambour ſhould be 
ſo ' diſpoſed as to produce the ſame Effect on the 
other. oF 

There remains then only the Rear of the Choir, 
abſolutely defenceleſs, this 1s remedied by piercing 
a ſecond row of Crenaux, juſt low enough to diſcover 
the adjacent Parts before it; or elſe project from the 
Windows and the Roof (and as high as poſſible 
for fear of Fire) ſome little Machicoults's of Wood. 

If the Steeple does not afford the ſame Advantage 
as the Veſtry, ic may ſerve at leaſt to ſee what palles 
at a Diſtance, and as a Redoubt to capitulate in, 
in caſe Aſſiſtance does not come in time: It was after 
this manner the Church of Berg, a Village in the 
Neighbourhood of Lauterbourg, was intrenched, 
during part of the War, terminated by the Treaty 
of Radſtat. 

III. Country Caitles, and large well-built Houſes 
are to be preferred to Churches, becauſe great- 
er Advantages are commonly reaped from them, 

I ſhall continue to explain myſelf by what I have 
ſeen ; this manner of inſtructing I am ſenſible flat» 
ters an Author, but it 1s beſt to make an impreſſion 
on the memory, as weare commonly more attentive 
to the recital of a fact, than of ſimple Precepts. 

The firſt Caſtle I had orders to reconnoitre was 
that of Naterburg, ſituated half a League from Deck- 
endorf on the Side of the Danube. 

It was the ruin of a conſiderable Fortreſs for a 
private Man: it exactly poſſeſſed the ſummit of a 
very ſteep Hill, which was long and ſloping, and 
almoſt every where of an equal breadth : The Build- 
ings were in Ruins, butthe ſurrounding Walls were 
ſolid and well preſerved, | 

In the Plan annexed, no Flank can be ſeen in 
the ſurrounding Wall, becauſe in my Paſſage thro? 
] diſcovered none, perhaps by not being able to pe- 
netrate into ſome Places encumbered and embarraſſed 
by the falling of the Floors and Roofs ; but the 

ſteepneſs 


The Field Engineer. 29 


ſteepneſs of the Hill on three Sides, and the other, 
Je thatis the Extremity of the Eſplanade being of little 
ae Extent, and furniſhed with a Ditch, ſupplied this De- 
fect. 

One very material Circumſtance was, that the 
Walls of the fore Court were about 15 Feet high, 
and thoſe of the Caſtle more than 3o, and were not 
Crenaux'd. : 

This little Fortreſs as may be ſeen, cannot be At- 
tacked but on the Front of the Eſplanade, which the 
firſt builders had in view, at leaſt we may judge fo, 
by the different Walls, which muſt be broke thro” 
or got over, on that Side, before it can be taken. 

t will therefore be ſufficient, to erect two Scaffolds, 

at the two Angles of the Rear of the Caſtle, ſo high 
as to diſcover what paſſes, over the ſurrounding 
Wall, and fo diſpoſed as to flank the three Sides 
if neceſſary. 
In regard to the principal Walls of the Front, that 
is, thoſe of the Caſtle, the Fayſs braye, and the 
Fore Court, and alſo the Towers which flank them, 
they muſt have Banquets, Platforms, Crenaux, and 
Holes made in the moſt convenient Places, large 
enough to ſerve for Embraſures for ſome ſinall Pieces 
of Cannon. 

It is alſo abſolutely neceſſary to repair the Breaches 
was in the Wall of the Eſplanade, with dry Stones, or 
eck- to cloſe them with Palliſadoes, to palliſade the bot- 

tom of the Ditch, to fraiſe the Parapet of Earth, and 
or a ſto render the Road impaſſable, when the Enemy 
of a approaches, by telling Trees, & 
and his Poſt thus repaired and provided with Stores, 
111d- with 3 or 400 Men for a Garriſon, would be in a 
vere Condition to ſuſtain a Siege. 

IV. The firſt of Aygu/t of the ſame Year 1742, 
| in II received Orders to fortify the Caſtle of O, a Coun- 
hro? try Houſe ſituated between Deckendorf and Regen, 
pe- || from which it is about one League diſtant. 
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inflecd trifling, but the Action which I ſhall mention 


in this part of his duty. 


The Works I executed there were neither remark* tt 
able for their Singularity nor Expence, they were 


preſently, proves that theſe trifles were ſufficient, 
and the detail may of be of ſome ule to a young 
Engineer, or one who has had little, or no experience 


This Caſtle is built on the Summit of an Emin- 
ence, the Acceſs to it, impracticable on one Side, and 
very difficult on two others : 'The Plan. annexed, 
which mult be attended to in reading the Sequel, 
will explain the reſt. 

My firſt Attention was to maſk the Doors with 
Tambours of Firr Plank, and planted one againi 
the other, elevated without from 8 to 10 Feet, juſt 
as I found it neceſſary to cover the adjacent heights, 
and Crenaux'd at every three Feet, 

Theſe Tambours, whoſe ſides flanked where it | 


was neceſſary, have a Banquet, and that of the great ¶ tiot 


Gate, the only one not cloſed up, a Barrier of Ma- ¶ dan 
driers Crenaux'd. | 

The Rear Court and the Barn had no commu- to 
nication with their Tambours, but what were fo low, Þ whi 
as not to be diſcovered from without. | or « 

All the exterior openings, for 9 or 10 Feet from the I 
Ground, were at the ſame time wall'd up, to guard I incl. 
againſt Fire, a common expedient of the Enemy; Cor 
and as we did not want Planks, I ordered the Win- the 
dows to be maſked, for ſix Feet from the Floor, to ¶ accc 
cut Crenaux's in them, as alſo in the Doors. zin 

Such were my general Precautions ; the top of the I prop 
little Barn, and alſo the Walls of the great one were ¶ not 
of good Maſonry, and our 'Tambours defended this I port 
Front, pretty well, the only one eaſy of Acceſs. of tl 

The ide next the River, was incloſed with high mit 


ſolid walls, and was not acceſſible but on the fide oppo- ¶ Mor 
ſite the Bridge; and it was flanked by the Bog Houſe, | Tf 
the Tower next to it, and the Tambour adjacent to] with 


the Tower: There was nothing to fear in the * 
an 
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the Sides of the Brew Houſe, were carefully built on 
a ſteep Rock. 

From thence to the Pavillon, and from the Pavillon 
to the the little Barn, the Wall was from fix to ſeven 
Feet nigh, along which we flung up a Banquet : 
This Side being weaker than the reſt, I ordered tome 
Crenaux's to made in theſe Buildings: From the 
Brew Houſe to the Pavillon, the Hill is very ſteep, 
but of an eaſter Aſcent afterwards : The Garden on 
the outſide was encloſed by Planks nailed to Poſts ; 
I ordered it to be pulled down, and alſo a dry Stone 
Wall three Feet high, which parted the Terraſſes, 
and which would have ſerved the Enemy for a Para- 
pet by kneeling on the Ground : Theſe two Ter- 
raſſes I ordered to be made into a Glacis, and every 
a to be cut down that might obſtruct our 

iew. 

The little Barn, with which I ſhall finiſh the Deſcrip. 
tion of the (a) Enceinte, was certainly the moſt 
dangerous Place, becauſe three of its Sides were of 
Wood, and I was afraid that if the Enemy ſer Fire 
to this, it might communicate to the great one, 
which was much higher, but covered with Shingle, 
or cleft _ p 

In my Report, I propoſed to pull it down, and 
incloſe i * of the ſame 
Conſtruction as the reſt, and turned fo as to flank 
the adjacent Parts; I ſhould have done it of my own 
accord, but the deſign being to make this a Maga- 
zine of Forage, we were obliged to preſerve Places 
proper for it, hid from the Enemy, ſince we could 
not keep them at a proper Diſtance: I therefore ſu 
ported a Parapet of well beaten Earth, by the Wall 
of the Garden, and where the ſlope would not per- 
mit that, I doubled it with a Brick Wall, built with 
Mortar. 

If I have explained myſelf as clearly as I could 
wiſh, it will appear that the Side of the Garden was 


the 
(a) Surrounding Wall. 


cautions. 
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the only Place that could be forced without Cannon 
and if the Enemy had got over this Wall, which b 
was almoſt intire, I will venture to ſay they could Ml 
not advance much further. tl 
Buy raiſing a new Tambour, on the Side of the C 
Court, and opening ſome old Doors, I had a free 
and ſure Communication thro” the Stables, from the Mt 
Caſtle to the great Barn and its Tambour; it wa, en 
ſſible to prolong this Communication even to the ca 
rew Houſe by a row of Palliſadoes, but that was an 
augmentation of Work; a Wall muſt alſo have been 
broke thro', which was not without its inconve- 
niency, and the Brew Houſe, high and ſolid built, was 
in a very good ſtate to do without that Aſſiſtance, 
All the Windows and Doors of the Buildings be. 
ing ſhut up to a proper height, and Crenaus d, it is 
ſufficient to caſt an Eye on the Plan, to be convinced 
that the moſt obſtinate Enemy, could not keep their 
Ground in the Court, croſſed by ſo many Fires. 
V. A ſuceinct Account of what paſſed a few Day 
after, will the better juſtify the Effect of theſe Pre. En 


The gth of the ſame Month, in the afternoon, thi; the 
Caſtle was inveſted by about 800 Men, from th: qu 


Garriſon of Paſſau, and the Camp of M de Keren. n 


huller, among them were 400 Grenadiers, ſome Pan. ho 
dours and Huſſars. 
M. Darmeville Captain Commandant of a Bat: Sax 
talion of Picardie, held this Poſt with 50 Meal the 
the Independent Company of Regen, and 80 
Dragoons of that of Jacob, who being Priſoners of had 
War were of no ſervice: The French Commandant on 
was oftentimes ſummoned to ſurrender on honour this 
able Conditions; there alſo come an Hoſtage to two) 
him, that he — ſend and reconnoitre the Num gage 

ber and kind of Troops by which he was Inveſted 
M. de Pouſac Captain in the Regiment of Normand, 
and who was of the Detachment, was charged with 
this Commiſſion: He found the 4co Grenadiers 
behind 


fuſion of ſo many Horſes in fo ſmall a Place, nor 
the fear of the Forage, ſcattered; up and down the 
of the Court, could damp the Reſolution of theſe Officers 

The Sight of the Tambours which almoſt covered 
the Front, made that Side to the Enemy not very 
wa os of Accels ; they therefore attempted the At- 
o the tack oppoſite the Mill, which they: burat ; their de- 
as an ſign was plainly, to climb up under Cover of the 
been Brew Houle and ſlip along the ſurrounding Wall, 
onve· ¶ but finding the ſlope fo ſteep and the Pavillon Cre. 
t, wa nu d, they quickly turned to the weakeſt part, 
that is, towards the Garden, where they had but 


wo one of theſe obſtacles to ſurmount. The Beſieged 
H WJ without the leaſt hurry, or, confuſion, never fired 
incedl Þut in good time and by order of the — 
ther Officer ; they killed ſome Pandours, who ſupporte 


by their ſmall Arms attempted to ſet Fire to the 
Day: little Barn in the Night, with Torches fixed at the 
Ends of long Poles, This ill ſucceſs . 
the reſt; and finding they could neither ſet fire to 
. th che Building, nor diſorder our Troops by their fre- 
quent Diſcharges, they retired at One in the Morn- 
ing, to ſome Diſtance, to conſider what method they 
pan. ſhould take, to ſucceed. | 
The thing was difficult without Cannon, and M. 
Saxe, who had taken the Command of the Army, 
the ſame Day of the Attack, had not given time to 
bring any. This General being informed of what 
had paſſed, ordered a general Forage, the next Day 
on the lefr, where he marched in Perſon : Under 
Þ this pretence, he detached: by different Roads, 
two Corps of Infantry. and Dragoons, who diſen- 
Num. gaged this Poſt, and who certainly would either have 
eſted taken, or deſtroyed the 800 Men who attacked it, it 
doo much ardour had not prevented their ſtrictly con- 
ſorming to Orders, of not appearing, but all at once, 
diers to cut off their Retreat. V 
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VI. If my Deſign was only to give my own 
Ideas, and treat of Works of this kind, which 1 
have executed, perhaps I ſhould have nothing more 
to add here; but as my View is quiet different, l 
ſhall finiſh this Chapter with ſome Obſervations 
chiefly drawn from an Author, who is the more 
clear on this SubjeR, as he had frequent opportunities 
of experiencing them, | 

t. M. de Folard, the only one who has wrote on 
this Subject, prefers Walls of Brick and even the 
thineſt of them, to thoſe of Stone, becauſe Cannon 
only makes holes in them ; and in Stone, where it 
makes a Breach, the Splinters do great miſchief. 

2. He recommends carefully to guard againſt Fire, 
and conſequently, if the Building is covered with 
Thatch or Boards, to pull down t oof and burn 
it immediately, leſt it aſſiſt the Enemy in annoying 
you; as to the Boards, they will always be of uſe. 

3. He propoſes to ſtop up the Door, eſpecially if 
it be large, with a Tree or two, with all their 
Branches cut and ſharpened at the Ends, which he 
ſays forms an excellent Barricade. This has certainly 
a good Effect, but I do not ſee, why he would ra- 
ther have the Door open, as he afterwards mentions, 
_ to Crenaux it: He ſays nothing of the Win- 

ous. 

4. He would have the Crenaux. below 3 or 4 
Inches wide, and 7; or 8 Feet from the Ground, 
that the Enemy may not Fire thro? them, and about 
2 or 3 Feet, diſtant from each other, that they may 
not get to the Roof, without being expoſed ; above 
all he recommends to pierce the Angles. 

5 Beſides theſe Crenaux, he propoſes others below, 
under the Intervals of the upper ones, and only one 
Foot from the Ground, digging a Trench 6 Feet broad 
and 3 Feet deep, 2 Feet from the Wall withinſide. 
By this means you diſcover the Legs of the Aſſailants, 
which when near cannot be ſeen from the upper 
ones: This is an excellent Thought ; I would only 


recommend 
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recommend that they be even with the Ground and 
not more than 6 Inches high : The Trench need 
not be deeper, becauſe they may fire kneeling. The 
Banquets of the upper Crenaux muſt in this Caſe 
be Planks. | 

6. For fear the Enemy ſhould gain the Roof which 
we here uppok tiled, it muſt be ſcaffolded, ſo as 
to be defended by ſome Holes made in it. 

7. He adviſes to provide a Number. of Stones, 
to throw down, eſpecially at the Angles, where the 
Enemy will chuſe to ſap. 

8. If for want of Men, or other means, you are 
obliged to quit the lower part, he recommends, to uſe 
all poſſible means to keep the Enemy out of it; there- 
fore Holes muſt be made in the upper Floors, eſ- 
penalty towaſſs the Doors, to fire down thro? : 

is M. de Saxe practiſed, when he defended him- 
ſelf a whole Night in a Country Inn, with 18 Men 
only, againſt a Detachment of 200 Dragoons and 
600 Poliſh Horſe, who could neither force nor 
take him, though Wounded. ; . 
9. When you can only poſſeſs one part of the > 
der Rooms, M. de Folard propoſes, to break up the 
loors of thoſe you abandon in many Places, par- 
ticularly before the Doors, a little more than their 
Breadth, fo that this opening may ſerve as a Ditch ; 
but I think it is good to have an Eye below leſt the 
Enemy ger thro” them by Ladders. 

10. Laſtly, if the Doors are ſlight, and if they 
attempt to break them with Hatchets, Sc. he 
would have you retire to ſome Diſtance, and to kee 
firing at the Place from whence the Noiſe comes: It 
was thus practiſed in Italy at the Defence of the 
Caſine or Caſtle of Bouline, remarkable for that 
Action “. 

The Reader muſt doubtleſs perceive that the 
moſt part of theſe Rules, agree with the different 

D 2 Articles 


® Vide Folard's Polybins, Vol. V. Page 421. 
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Articles, of this Chapter, and adding what I have 
ſaid on each in particular, I believe little more can 
be deſired on this Subject. I will yet join ſome Re- 
flections on the Attack, an Object always to be had 
in View, when we are treating of the Defence. 
Suppoſing the Poſt in Condition, and ſufficiently 
rovided with Troops, and that the Enemy have no 
8 they are then reduced, as M. de Folard 
obſerves, either to ſcaling the Roof, undermining 
the Walls, or making a Breach with a Beam ſuſ- 
pended between four Poſts like a Ram; now it ap- 
pears impoſſible to me, that any of theſe means can 
fucceed, as long as Ammunition laſts, or the Defen - 
dants preſerve their Senſes. al ol 
When you are obliged to abandon the Ground 
Plot of the Building; there is nothing to fear, in 
Opinion, but Fire and Smoak, things very difficult 
to guard againſt; it ſhould therefore be defended as 
long as poſſible. . 1 
ut if the Aſſailants have ſome Cannon of 6 or 8 
Pound Ball, and theſe placed out of reach of Muſket 
Shot, it does not ſeem prudent to contend ſo ob- 
ſtinately againſt a Fire you cannot anſwer, unleſs 
you. know Aſſiſtance is at hand, or when ordered 
o eee ne 
In fine, it muſt be remembered to defend the 
Doors, as much as poſſible, to flank the Walls and 
to make the little Machicoulis of Wood, I mention- 
ed, and to collect a Number of Stones; but bein 
more apprehenſive of Fire, than ſapping, I woul 
rather have a Magazine of Water. | | 
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CHAPTER Tx: FOURTH. 


I. Of Fortifying ſmall Towns and other conſiderable 
Places. i . Advantages and Diſadvantages in re- 
gard to the Diſpoſition and Conſtruction of the 
Houſes. IV. Inconvenience of their great Extent. 
V. Means of correfing it in certain Caſes, VI. 
Inconveniencies almoſt always inſurmountable. VII. 
Of Places to be intrenched for a Day of Battle, 
VIII. Communications to be eſtabliſhed from a Poſt 
to a Bridge; firſt Example. IX. ſecond Example. 


I, ARIOUS Circumſtances, ſuch as the Ne- 
ceſſity of keeping an Enemy at a Diſtance, 
of preſerving Communications, of ſecuring from 
Surprize a Body of Troops in Winter Quarters, or 
ob- uarters of Refreſhment, often oblige us to for- 
leſs Itify larger Places than thoſe already mentioned. 
ered An Engineer mult, in this Caſe, carefully examine 

he Situation of the Place, the Nature of its En- 
the Fvirons, the Diſpoſition and Conſtruction of the 
and Buildings, the Extent of their Circuit, what Troops 
it can contain, that is to ſay, what Number can be 
ncamped or quartered in it, according to the 
Seaſon. 

He muſt examine at what Diſtance the neareſt 
Woods are; if the Roads be good or bad; the 
number and kinds of Workmen and Tools, and the 
umber of Carts and Beaſts to draw them, on which 
he can depend; in fine, what Aſſiſtance he can pro- 
ure in the Place itſelf, and what are near at 
hand. 
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Theſe Attentions are all equally indiſpenſable; 21 
Village, and even Towns under ſo near command, ſuch MW * 
as Donavert and Deckendorf, are always very bad il © 
Poſts. A Precipice at all times, and, except in great 
Froſts, a River with ſteep Banks, a Place that can f 
be inundated, a deep- Moraſs, a low Ground and 
full of Ditches, are always Advantages, if they ar: t 
at a convenient Diſtance from any part of the In. c 
trenchments: So much of the intended Work is thus 
leſſened, and a very eſſential Point, gained; for ou * 
theſe Occaſions we have ſeldom any other Work mei © 
than thoſe we get from the Troops deſigned to guarif - 
the Place, and their Number is commonly regulatel 
by what it can contain. 1 

When we entirely ſurround the Place with an In 
trenchment, a ſingle Ditch, if it is not deep and 
full of Water, is ſeldom ſufficient to ſtop an Enemy: 
It is therefore uſeful and often neceſſary to palliſade 
and fraiſe; beſides there muſt be Bridges and Bar 
riers which require Wood, Carriages, Workmen 
and Tools, 

II. How important ſoever ſuch Aſſiſtance is, we 
are often obliged to do without it: We may in pan 
ſupply it, by the Means I ſhall ſpeak of in treating «. 
oft e Conſtruction, l 

There are Places ſo advantageouſly ſituated, ch 
that they ſeem intended to be Intrenched: Such an © 
thoſe on the Brow of a ſteep Hill, or which occupy: 8 
ing the bend, or conflyx of Rivers not fordabſe N. 
are naturally inacceſſible for the greateſt part of thei I 4 
Extent. | 

On the contrary there are ſome, which on account 
of ſome Defects not to be remedied, ought abſolutely 
to be rejected, as incapable of any Defence; ſuch 2. 54 
mong others, are thoſe which are commanded by ad- : 
Jacent Heights, from which we cannot cover the 
Parts liable to be attacked: This Maxim tho? truly 
evident in itſelf, yet regard muſt be had to Circum- A0 
ſtances attending it: The Part commanded for by & 
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ample may be inacceſſible, and on the Side expoſed 
to the Attack, we may be covered by Houſes; in 
that Caſe, we are not much leſs able to defend it, 
ſince ſome little Poſts are ſufficient in thoſe Places, 
from whence you are commanded; they may be 
ſheltered and ſecured from danger, and yet preſerve 
their Communication by ſome adjacent Building. 

It was thus I propoſed to eſtabliſh a Poſt in the 
Church-Yard of the Suburbs of Deckendorf, ſituated 
at the foot of a Hill almoſt perpendicular, but partly 
covered by the Church: The intent was only to 
contribute to the preſervation of a Communication. 
from the Suburbs to the Town, and from the 'Town 
tothe Danube. 

III. A Village ſituated in dry and even Ground, 
ſuch as affords no Advantage, is ſeldom proper for 
the uſe we are ſpeaking of. 

What is here eſteemed a great Defect, is generally 
ſpeaking a Circumſtance to be deſired in fortified 

laces; but tho' the Rules of Fortification 8 hold 
or in both Caſes, yet they are very difterent : 
none we work at leiſure and with all things neceſ- 
* in the other the time and means are limitted. 
here is a neceſſity therefore of drawing from the 
Situation, ſuch Aſſiſtance, as may abridge the 
Work; It is, as I have ſhewn, of various kinds; 
the Diſpoſition and Conſtruction of the Buildings 
ſometimes furniſhes the ſame Advantage, as a good 
Situation. | 

When I arrived at Donaſtanf, in September 1742, 
I found ſome Officers of two Battalions quartered 
there, employed in intrenching that Town. The 
Caſtle, from which no other Aſſiſtance could be ex- 
pected for want of Crenauxs and Scaffolding, cover- 
ed part of it by its height: A Hill of great Extent 
and the contiguouſneſs of the Houſes, greatly ſhort- 
ened the Work. I was otherwiſe employed and had 
only one Engineer with me: I gave them wy beſt 
Advice, and they ſucceeded ſo well, that in a few 

| D 4 Days 
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Days, having received Advice that the Enemy ſeem- 
ed diſpoſed to attack them, they found themſelves, 
in a good Poſture of Defence. | 

When the Houſes, tho? ſeparated from one another 
in many Places do not form a very long Figure, and 
as in large Towns, are built and covered ſo as not 
to fear Fire, we may benefit by them, for we need 
only Crenaux them, and in the Intervals throw up 
ſome Intrenchments that may flank each other, or 
be flanked by thoſe Buildings which project pretty 
far; it was thus I propoſed for one Part of the Su- 
burbs of Deckendory. 

But if the Houſes are of Wood, as in Bavaria and 
Bohemia, or of Earth and 'Thatched as in Flanders, 
they are only fit for Habitations, and are otherwiſe 
more dangerous than uſeful. 

IV. The greatneſs of the Circuit, adds to this 
- inconvenience, and in regard to Circumſtances, ſonie- 
times forms an inſurmountable one. I found myſelf 
in this Caſe at Pi/ſting, a Town ſituated on this Side 
the Tfere, half a league from Landau. Its Poſition 
made it propoſed to quarter ſome Troops there, and 
we were reſolved on this, when we knew that the 
Auſtrians hadtaken Poſſeſſion of it. 

I was ſent from the Army the 14th of November, 
that is two Days after the Surrender, and having re- 
ceived Orders to intrench the 'Town, I carefully ex- 
amined it, and quickly diſcovered moſt of the De- 
fects I have ſpoken of; it is not commanded on any 
ſide, its Environs are alſo croſs cut with Ditches 
and Drains, and almoſt throughout Marſhy : 
Bur the Winter approached, and is very long and 
ſevere in Bavaria, we could not therefore rely on theſe 
Advantages of Nature, that ceaſed on the firſt Froſts: 
Beſides of 70 Houſes which were in Pilſting, 7 only 
were of Maſonry, and the reſt of Wood. 

We were almoſt under a neceſſity of intrenching it 
entirely, or at leaſt to fortify its Bounds by ſuch Works 
as we haveſpoken of, which was not even practicable. 

This 
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This new Difficulty proceeded, from the Houſes, 
being moſtly ſeparated from each other by Yards 
and Gardens; their Circumference, tho they formed 
four different Streets, could not be reduced to leſs 
than 850 Fathoms. | | 

I perceiv'd that this Place would only quarter one 
Battalion, which was neither ſufficient to fortify it, 
nor defend it. 

This Reaſon alone was unanſwerable ; but I ſhould 
alſo have had great 3 to get as many Palli- 
ſadoes as neceſſary; the Rindal, a little Wood, one 
League off, towards Straubing, being entirely cut 
down, we were obliged to fetch them farther off, and 
the few Horſes and Oxen, which the Auſtrians had 
left, were not ſufficient, eſpecially with bad Carriages 
and worſe Roads. 

The Church-Yard was ſpacious, and encloſed with 
a good Wall, and its Communication eaſy, with 
three Houſes of Stone, and two of Wood, which 
join'd it, the Enemy not being able to get thro' thoſe 
of Wood ſoon enough, if they did ſet Fire to them, 
not to leave us ſufficient Time, to ſupport, or at 
leaſt to barricade the Opening they ſhould make; 
and as this particular Poſt, good only for a laſt Re- 
ſort, decided nothing in our Favour, as we cou'd 
not make Uſe of it, without abandoning the Town, 
the Sick, the Stores, and the Baggage, I did not 
heſitate to conclude, that Pilſting was incapable of 
being entirely fortified, 

V. There are Circumſtances, which oblige us to 
ſacrifice the Intereſts of private People, for the Pub- 
lick good : There are alſo cruel Wars, where the 
neceſſity of the Repriſal forces in ſome Meaſure the 
Devaſtation, which it authoriſes; very terrible Cir- 
cumſtances, and which 'an Engineer, ſhould never 
practiſe without particular Orders, and which he 
ſhould very ſeldom demand. 

It is plain I would ſpeak of thoſe Occaſions, where 
we deſtroy the offenſive parts, to preſerve with _— 

els 
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leſs Work, thoſe we have occaſion for. Had we been 
in this Caſe at Pilſting, and that Part of the Town 
moſt compact together had been ſufficient for our 
Purpoſe, all would have been eaſy, at leaſt very 
poſſible. 

By levelling the Houſes, which extended along the 
Roads of Straubing and Deckendorf, we ſhortened the 
Circuit, more than 200 Fathoms, that 1s, about a 


Fourth, and we loſt very little Quarters. 


That was a great deal, yet the Remainder, ſeemed 
too conſiderable a Work, for one Battallion, weak 
as they always are at the End of a Campaign, and 
puſhed perhaps, by the unexpected March of the 
neighbouring Troops, to haſten the Intrenchment: 
I believe that on theſe Occaſions, we may have Re- 
courſe to the Expedient I ſhall here propoſe. 

Having determined the Figure of the Enceinte, in 


„the moſt convenient Manner, raiſe at the Angles, 


Redouts in form of Baſtions, whoſe Fire croſſing in 
the Intervals, reciprocally graze the Faces of theſe 
little Works. | 

The Plan will explain my Deſign ; Five Sides of 

the exterior Polygon are of 100 Fathoms each : 
They may be of 120, or even 130. The Perpen- 
dicular is one Twelfth of the Side; the Faces are 
12 Fathoms, and the Flanks perpendicular to the 
Lines of Defence, 
The fixth Front is near 150 Fathoms, but it is 
better defended, as the Faces are grazed by the Wall 
of the Church-Yard, and the two Parts of this Wall, 
the moſt projected, are alſo grazed by the Flanks of 
the adjacent Baſtions. ( 

This Figure is no more than a Polygon fortified 
after the common Method, excepting, that there are 
no Curtains. 'The Redans would have been of more 
Extent, than theſe Redoubts, which are inſtituted in 
their Room; I therefore ſave all the Curtains, that 
is to ſay, more than 429 Fathoms of Work ; for 
reckoning 50 Fathoms for each Redoubt, the 720 

Fathoms, 
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Fathoms, which we ſhould have to make, are reduced 
to 300. 

As to the Defence, 50 Men in each redoubt, as 
many in the Church-Vard, and the reſt of the Bat- 
tallion drawn up with the Grenadiers, in the pro- 

ereſt Place to ſupport where neceſſary, is ſuf- 
cient. 

dont know that this Scheme, was ever executed, 
or even propoſed: Yet it is fo plain, that I cannot 
think it new ; whether it is, or is not, it may be 
uſeful in certain Caſes. 

Having given a Detail of its Advantages, it is 
but right to expoſe its Defects: In a Quarter not 
incloſed, ſuch as this, the Soldiers may ſtraggle in 
the Night, the Peaſants may — 2. 
munications, and a reſolute Body may puſh thro), 
the Intervals. 

It is the Commandant, it is the Engineer, charged 
with this Conſtruction, that ſhould examine if they 
can do better, in regard to Time, and the Number 
of Workmen : In this manner a Poſt is quickly in 
a ſtate of Defence, which according to the common 
Method, cannot be but with a vaſt Body of Men : 
This advantage is a real one; beſides, if we have 
Time, or ſhould haſten a little more, nothing pre- 
vents our perfecting the Encloſure with a Parapet 
of Earth, or by Trees, or any other kind of Bar- 
ricades. 

VI. Whatever number or variety of Expedients 
Experience and Imagination may ſuggeſt, Places are 
ſometimes found in a Plain, as at the Foot of Moun- 
tains, which we can turn to no Advantage, 

The greateſt Part of Villages are thus ſituated ; 
the Houſes commonly extend along one or two 
Roads that run thro* them, the Reſt is only Courts, 
Orchards and Gardens, encloſed with very bad 
Hedges, narrow Ditches, Walls of Mud, dry Stone, 
or Wood, which renders the Circuit exceeding great 


in proportion to the Number of Houſes : Such is 


Scbleitel 
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Schleitel on this Side the Loutre, only compoſed of 
two Rows of Houſes in right Lines, and ſeparated 


from each other; and 1s at leaſt as long as Straſburg, 


including the Citadel. | 
When Houſes are built, or covered with com- 


buſtible Matters, it is, as I have already ſaid, another 
Inconvenience : I found them all united at Biſchof- 
ſinais, a Village, three Quarters of a League this 
Side the Cattle of O, and deſigned alſo for a Ma- 

zine of Forage. The Church-Yard, the ordinary 

eſort in like Caſes, could not defend the Barns, 
becauſe of its Diſtance; beſides being narrow, and 
ſurrounded almoſt every where with Houſes of Wood, 
which commanded it, I ſaw that the Enemy, had it 
in his Choice, either to Fire on, or bura thoſe that 
defended it. 

I examined the Village, according to my Orders; 
but I propos'd nothing for its Defence, becauſe it 
appeared impoſſible to me, to do any thing: So that 
a Lieutenant and 30 Men which we left there, had 


nothing to think of, but the fafety of himſelf and 


his Men. 
During the Attack of the Caſtle, ſome Men having 


appeard to reconnoitre it, he took the only Advan- 
tage to be taken, which was to retire into the Church, 
barricade its Avenues, and make Crenaux's and Scaf- 
folding, the Uſe of which I had ſhewn him: Chance 
favoured his Precautions, and faved the Magazine ; 
twenty Volunteers who were eſcorting a ſmall Con- 
voy of Bread, going to M. de Graſſin on the Frontiers 
of Bohemia, finding the Roads ſtopped up, joined 
themſelves to him; they had two Drummers with 
them, which the Officer made good Uſe of, for at the 
uſual Hour of beating the Retreat, he ordered them 
to beat that of the Infantry and Dragoons at the 
ſame Time, and it was this Stratagem perhaps that 
made them poſtpone attacking this, till after the 
taking of the principal Poſt, which as I have ſhewn, 


could not be forced. 
VII, Thus 
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VII. Thus we find the greateſt Difficulties to be 
ſurmounted in fortifying ſmall 'Towns and Villages, 
are the Diſadvantages of a commanded Situation, 
of an Enceinte of great Extent, and the dangerous 
Conſtruction of the Houſes, which will not permit us 
to uſe thera in the Defence, 

We have hitherto ſuppoſed the moſt ordinary 
Caſes, that is, 2 detached Poſt or Quarters, to be 
ſecured ; but there are others, where the Neceſlity of 
doing ſomething, obliges us to be regulated by other 
Maxims. Such for Example, is the Fortification of 
a Village intended to be of ſervice in a Day of Battle: 
Whether it be advanced, or in the Line itſelf, or on 
one of the Wings, it ſignifies little, and it is often- 
times more uſeful than hurtful, that it be commanded, 


provided it be only in the Rear. 


The Number of Troops to be employed in it, not 
depending on what the Place can quarter, the In- 
convenience of its — Extent, and even of the 
combuſtible Materials employed in its Conſtruction, 
diſappear; as the principal Uſe of the Houſes, is to 
hide any neceſſary Movements from the Enemy's 
Sight, we encloſe all that may be hurtful, not re- 
garding the Number of Workmen and Troops 
* Works require, knowing we cannot fail in 
either. 

The moſt eſſential and particular Attentions in this 
Caſe, in my Opinion, are to have as large Flanks 
as poſſible, becauſe there is not the Chicanerie and 
little Feints of a long Attack, but the Effort of a 
Column to be reſiſted; to lay open the Environs, by 
cutting down all Trees, Hedges, Sc. within two 
Feet of the Ground, that the Artillery may have 
the greateſt Effect poſſible, and this muſt not be 
neglected; to embarras the Ground before it, and 
on its Flanks, that the Enemy may not advance 
without being broke; and to level all in the Rear, 
that we may return to the Poſt, with Force and in 
good Order, in Caſe we ſhould be drove ffom - . 

en 
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When the Village terminates the Line, the In 
trenchment muſt be prolonged by a Return Gibbet- 
wiſe, and the expoſed ſide incumbered, and em- 
barraſſed, to guard the better againſt the Enemy's 
flanking us. | 

A favourable Situation, eſpecially if it juſt riſes 
fo as to command the Parts we would batter, is 
always a great Advantage : Many Circumſtances, 
which in other Caſes, are conſiderable Obſtacles, are 
not here to be regarded, and vaniſh by the Means we 
have, of ſupplying their Defects. . 

This Article is more eſſential to an Engineer, 
than is commonly imagined : Few Battles have been 
fought, without ſuch Poſts, and that of Fontenoy 
is an Example of what Importance they may be. 

VIII. When the Town or Village is near a River, 
and conſequently there is, or muſt be a Bridge, we 
muſt not only fortify the 'Town, but carefully attend 
to the Security of that Interval, that ſo eſſential a 
Communication, as well for Succours, as a Retreat 
may not be cut off. 

was twice intruſted with this Charge in Bavaria; 
M. de Balincour, poſſeſſing the Riſings which com- 
manded the Openings of Dingelfling on this Side the 
Jere, and the Enemy Maſters of Landau only 6 
Days before, having abandoned it, I received Orders 
to — that Place into a State of Defence, as ſoon as 
ible. 
E is nituated on the Summit of a little Hill, ex- 
tending itſelf a little down the Side: Two Gates, 
one below, another above, almoſt divide the Enceinte, 
or —— Anbar into two equal Parts: On the 
Right of the Entrance of that Side, next the River, 
the Wall is low, not more than two Feet broad, and 
almoſt every where joins the Houſes; but it is not 
commanded, and the Ground on which it is built is ſo 
ſteep, as to be r to paſs it. I obſerved 
that the Floors of the Houſes might ſerve for Ban- 


quets to the Crenaux, and that they were Ne. y 
uilt 
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built of Wood in the Courts, Yards, &c. ſuch like 
Places I found round the Wall. 

On the Left, the Wall appeared in better Condition, 
except in one Part, where it was proped up, and 
conſequently muſt be intrenched ; it was between 4 
and 5 Feet thick ; a little Roof which covered the 
Wall in places where the Houſes did not touch, was 
a protection from the riſing Grounds, and there 
needed only ſome ſlight Repairs, and to break thro? 
ſome Houſes, to have a Communication from one 
Gate to another : This ſide has a broad and deep 
Ditch with a ſteep Talus. | 

There were 'Tambours and folding Gates, with 
their Barriers at the two Gates. e Enceinte, 
ſpeaking in general, had neither Towers, nor Flanks; 
but I found they might foon be made, and at little 
Expence, by a method I ſhall ſpeak of in treating of the 
Conſtruction ; ſo that by this Aſſiſtance, indiſpen- 
ſable againſt ſcaling and ſapping, I flattered myſelf, 
I ſhould in a few Days put the Body of the Place into 
ſuch a State of Defence, as not to be forced without 
Cannon. | BOD. 

'The Suburbs were almoſt of as great Extent as 
the Town, I would not avoid preſerving them, as 
well for the Neceſſity of Quarters at that Seaſon of 
the Year, as to incloſe the Spot where a Bridge was to 
be built, in the Room of that the Enemy had burn'd. 
Theſe Suburbs were commanded by a Riſing very 
near, reſembling a truncated Cone, on the Top of 
which was a large Chappel. I propoſed to poſſeſs 
theſe 8 Redoubts, which ſhould commu- 
nicate with the Ditch of the Place, and to raiſe ſome 
others here and there in the Flats of the Zere, to be 
joined together by a little Parapet, ſurrounded by a 
Ditch full of Water. Theſe Precautions were ſuf- 
ficient on this Side; on the other a ſimple Intrench- 
ment, well palliſaded, would incloſe the ſhort Space 
between the ſteep Hill and the River. This is ſuf- 
ficient to explain what may be done on like Occaſions; 
| it 


drew up in order within Piſtol Shot of the River-ſide, 


ſet out for Bohemia, 


Troops with a cro 
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it was the Work of a very few Days, but I had not 
time even to begin it. | 7 

IX. While the 2 part of our Troops formed 
themſelves into a Body on the other Side the ere, M. 
Saxe driving all before him that attempted, by favour Ml 
of the Defiles, to oppoſe him in his March, advanced on 
the other Side the Danube; it was therefore reſolved WW ; 
to return to Deckendorf. M. le Comte de Aumel, com. il , 
manding in Chief the Engineers, ordered me (when WW 
I leaſt expected it) to join him; which I did the ſame WO 
Day, returning 2 Straubing to Ober-Alteich, the ge- 
neral Rendezvous, and from thence to Pogen, our 
particular Quarter. _ 
Our little Army which we then called the Reſerve, 
chearfully embarked the ad of December on the Danube; 
(except the Cavalry who took the common Road) 
and tho” often cloſely purſued by the Huſſars, who 


arrived at Deckendorf, a little below the Ruins of the 
Bridge we had burnt three Months before, when we 


The Enemy ſurprized at our ſudden Arrival, and 
by that Rout, abandoned the Place after ſome Diſ- 
charges of Cannon, ſo that inſtead of being employed 
in ſecond, at the Siege, according to my firſt Deſti- 
nation, I was to put this Place into the beſt Condition 


poſſibleQ. 8 Nat weft, 
This would have been an eaſy Matter, was is not C 
for the Heights which rather plunged into it, than 7. 
commanded it: It was ſufficient to repair the Banquets th: 
of the Body of the Place, to renew the Platforms in pi 
the Towers; and in Caſe of an Attack, when the Spot Al 
was once determined on, to raiſe on the right and me 
left, from the principal Wall, to that of the Favs fal 
braye, Intrenchments, with Palliſades joined and Oe- Ri 
nauxed, and ready P which would flank the Þ be 
roſs Fire, who ſhould endeavour to 
force a Breach, and which we in the mean Time, 


would have intrenched and barricaded within, 
el 
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As to the principal Suburbs, the Proximity of the 
Paung, and alſo of the Hill, otherwiſe ſo diſadvan- 
tageous, the ſituation of the Church-Yard, the great 
Extent of the Court of the Parſon's Houſe, and the 
Incloſure of the Capucins, were very favourable 
Circumſtances, p 
I vas charged with the Town and the Plain, that ** XII. 


is to ſay, to repair the Body of the Place, to in- 
trench the Suburbs, and to preſerve a Communication 
with the Danube. The Plan will fave me a tedious 


detail ; I ſhall therefore confine myſelf to ſome Notes 
on it, where it requires an Explanation, 

The Intrenchment A at the Head of the Suburbs 
was begun; it was covered by a Redoubt, which 
could not be taken without being Maſters of two 
others, and it preſented a much greater Fire on the 
Defile than could be oppoſed to it; tho' good againſt a 
Surprize, it would be difficult to be maintained in a 
general Attack, becauſe of the Heights. 

The Church-Yard B is a Terraſs reveted, raiſed 
18 Feet, and lined with a Parapet of good Maſonry, 
with large Crenaux's: The Church and two Rows 
of Palliſadoes, would have covered the Party poſ- 
ſefled of it, from the Fire of the Hill, tho? almoſt 

ndicular: The little Intrenchment C which 
fl it, covered an old Bridge, and incloſed a 
conſiderable Number of Houſes. | | 
The Intrenchment D (propoſed — this in 
Caſe the Euceinte was found too extenſive, or the 
Troops too much diſperſed in the different Poſts) and 
that of F cover a Communication, open from the 
Place to the Paung, as well by the Gate of Nider- 
Alteich, as by the Poſtern E, which I did deſign to 
make, when repairing part of the Wall that was 


fallen down: Dams alſo were to be made, to fill the 
River to the ſummit of its Banks, that it might not 
be forded. | 


E The 
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The Direction of the Works, which extend from 
the Paung to the Danube, ſhew that it is a Crown 
Work, without Curtains, where the left Redan of 
the Head of the Bridge, forms one Demi-baſtion. 

The Front was alſo to have been defended by 
Batterie placed the other Side of the Danube : The 
Fire of the Baſtion on the right covers the Gate of 
Straubing, and the little Work at the Ovens ſerved 
to keep the Saiques in Awe, which might endeavour 
to get up again. 

Suppoling Deck in a Plain, it could not have 
been put into a ſtate of Defence, and the Communi- 
cations preſerved, with fewer Works; but Decken- 
dorf and that part of the Shore, were commanded ; 
theſe heights ought then to be occupyed, and fo as 
not to be diflodged ; but that was not only very diffi- 
cult, but almoſt impoſſible in regard to Circumſtances ; 
yet we endeavoured it, becauſe it was an indiſpen- 
ſable Point. | AE 

M. le Compte d Aumale, our Chief, traced three 
Redoubts marked in the Plan; they could not be 
better diſpoſed ; but theſe Poſts neceſlarily required 
a Number of Troops to poſſeſs and ſupport them, 
he did-not think wy the ſtate Regiments are in, at 
the End of of a long and laborious Campaign, and 
our Cantonment was to furniſh the whole * but al- 
though the common time of Sickneſs was paſſed, 
thoſe that remained in Health, ſix Weeks afterwards, 
that is at the End of January, were hardly ſuffi- 
cient to guard the Colours, much leſs to maintain 
themſelves in a Poſt ſo diſadvantageouſly ſituated; 
on which account, and the hardneſs of the Earth, 
cauſed by an exceſſive Froſt, we had only traced 
one part of the Works, and that part alſo, far from 
being perfected, was no more than begun. 


Theſe 


eſe 
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Theſe Examples, which join under the ſame ge- 
neral Head, the manner of benefiting by an Od 
Enceinte, intrenching a Suburb, the Head, of a 
Bridge, and preſerving Communication, I think are 
proper to conclude this Subject ; we there find, that 
however diſagreeable it may be to an Engineer to 
work in Places where there are difficulties not to be 
ſurmounted by Art, he muſt endeavour, without be- 
ing diſcouraged, to remedy the Evil, in part at leaſt, 
when he cannot entirely remove it. {WHEY 
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CHAPTER TAT FIFTH, 


I. Of Intrenched Camps; their Uſe. II. Of their P6- 
fition: III. Of the Encampment of . Troops. IV. In- 
trenched Camp of Ruſſenheim ; firf Scheme. V. 

ſecond Scheme, with Refleftions. VI. Enquiry into the 
Interior of the firſt. VII. Third Scheme. VIII. De- 
fecls of the firſt and third, IX. Intrenched Camp of 


Spire. 


I. HEN a large Body of Troops are to be 
aſſembled together, for their further Se- 
curity, we intrench their Camp. 

The Greeks the Romans and moſt other Nations, 
ſeldom made any ſtay in one Place, without forti- 
fying themſelves in it. 'The Army being aſſembled 
formed themſelves into a Square, or ſome other 
rectangular Figure of ſmall circumference in regard 
to the Number; this Cuſtom ſeems to have been 
practiſed, till the laſt Century; but that of encamp- 
ing with as a great a Front as poſſible, being ſince 
introduced, cannot be but by Lines, and it is nei- 
ther of theſe Lines, nor of theſe tranſitory Camps, 

that we ſhall treat here. | 
The Camps we are going to ſpeak of, are of a much 
more modern Invention; I do not know even, if we 
are not obliged to M. le Mareſhal de Vauban for them. 
They were formed in his time under Namur, Ath, 
Lauterbourg, and Dunkirk; and this General, ſo good 
a Judge of this Matter, ventures to ſay in one of his 
moſt curious Works (a) that he wiſhed they were 
beforehand made under all the Frontier Places. 


The 


(a) Traite de la Defence des Places. 
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The principal Objects he propoſes by this, is to 
ut it out 9 Enemy's — to beſiege the 
lace, or at leaſt to expoſe them to the danger of 
not ſucceeding, 

If the uſe of theſe Camps was confined to that alone, 
it is only in a Treatiſe of Defence of Places, we 
ſhould ſpeak of them, and we ſhould have little 
more to add on that Subject, than what that cele- 
brated Engineer has quoted; but however eſſential 
in that Caſe, they are not leſs uſeful in others, 
8 under that kind of War we are here treat- 
ing of. 

Lauterbourg, for Example, with regard to its 
Fortification, and above all to its Poſition with the 
Lines of the Loutre, ought rather to be conſidered 
as a Poſt, than an ordinary Place, and with that 
aſhſtance, it becomes in ſome manner unattackable. 

A Town, ſuch as Spire, ſurrounded with a bad 
Wall, without a Rampart, is itſelf, incapable of ſup- 
porting a Siege; but by this means, Intrenchments are 
ſufficient to deter an Enemy from attacking it. 

The Advantages of theſe Camps extend yet fur- 
ther : An Army never expoſes its Flanks to a Body 
of Troops, without imminent Danger, when this 
Body by its Extent, becomes formidable; even ſim- 
ple Detachments do not make Excurſions with Im- 
punity, when we render their Paſſage, and above all 
their Retreat ſo dangerous. 

Lauterbourg and Spire, can by this means, if ne- 
ceſſary, cover the Country on this ſide the Rivers 
which run thro' them. 

In fine, the uſe M. Vauban obſerves they may be 
baraſſment, to contain all kinds of Baggage, and 
the neighbouring Peaſants with their Families and 
Cattle, be ng common to the defence of Places and 
the ſub':& in Hand, it cannot be paſſed by un- 


noticed. 
E 3 II. We 


* 


* to, viz. to erect Magazines in without 
m 


34 The Field Engineer. 


IT. We have never yet made an Intrenched Camp, 
but under ſome Place, good or bad : It ſerves for a 
Retreat, or Support as neceſſity requires, and it 
moreover has all neceſſary ſuccours at hand, a 
very eſſential Circumſtance. | 
It is ſeldom that the Environs do not furniſh ſome 
favourable ſituation : The antient intrenched Camp 
of Dunkirk, was ſituated in a Plain, and covered on 
one ſide by the Canal of Bourbourg, on the other t 
by the Canal of Moure, and the Front defended by f 
Fort Louis. That of TTL inacceſſible in the - 


put, od ©; rats. * 
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Rear, was on the fide of a riſing Ground, at the 
Foot of which the Loutre, dividing into two Branches, 
runs thro” a flat and marſhy Meadow. 0 
We do not every where find ſuch convenient 8 
Places, but it is the Engineer's Buſineſs to ſeek for 1 
them, and to ſeize on all Advantages. | a 
Me muſt moreover obſerve, that theſe Intrench- 
ments being much leſs extended, and conſtructed WW F 
more at leiſure, than Lines, they are made much T 
ſtronger, are gazoned, palliſaded, and in fine much le 
more time and care is ſpent in fortifying them; 
therefore by this means, there is ſcarce any Ground I fc 
but what may be put into a good ſtate of Defence: I o 
We mult except thoſe that are ſo commanded that a St 
Manneuvre cannot be made without being perceived, 
and where the Parapets on that Account do not afford © St 
ſufficient Cover. | ce 
Low, marſhy, unhealthful Places, and thoſe alſo © St 
- where there may be-a ſcarcity of Water, ought equally I w. 
to be rejected, | 
III. When the Ground permits, the Figure of the or 
Camp ſhould neither be triangular, nor long, but 9 
ſuch, as that its Superficies may be the largeſt poſſible, W. 
in proportion to its Circumference, be 
The Circumference is regulated by the Number 
of Troops deſtined to occupy the Paſt, and the Num- 
ber generally, by what the Place can contain, 3 Ti 
2 
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In either Caſe, it is neceſſary to know what 
ſpace muſt be allowed for the Encampment, and 
en and this cannot be known without en- 
tering into ſome detail; as well becauſe of the dif- 
ference of the Number of Men in the Companies 
and Troops that compoſe the Battalions and Squa- 
drons, as the variations common in this Caſe. 

The Head of the Camp mult be parallel to the In- 
trenchment, and if pollible 5o Fathoms diſtant 
from it at leaſt, that the Troops may not be diſ- 
treſſed for Room, in performing their neceſlary 
Evolutions. | | 

A Foot Soldier's Tent is 6 Feet Square, excluſive 
of the Boot: 7 Soldiers, or 5 Soldiers and one 
Serjeant, are allowed to a Tent : The firſt and 
laſt face the Front and Rear of the Camp, the reſt 
are parallel to the Line. | 

A Company ſtrong or weak, always encamps in 
File, and conſequently has but one Tent in Front. 
The Files or Companies are backed two and two, 
leaving an Interval of a little Street for the Boots. 

M. Bombelle, gives 6 Paces, or 3 Fathoms, in Front 
for the 2 Files of Tents. M. Haricourt, allows 
only 5 Paces, which is as little as poſſible, the little 
Street for the Boots being thus only 3 Feet. 

Between every 2 Companies there is a great 
Street of 16 Paces, according to one of theſe Offi- 
cers, and only 6 according to the other; a like 
Street ſeparates the Grenadiers from the Battalion, 
whoſe Tents are not backed by any others. 

The Front of a Battalion is thus equal to go Paces, 
or 45 Fathoms; becauſe the Battalions conſiſt of 
9 Companies, inſtead of 17, when M. Bombelle 
wrote; which ſhews that in encamping, regard muſt 
be had to the Ground that the Troops take up when 
drawn up in Battle. | 

As to, the Depth, Bombelle allows 32 Paces for 11 


Tents and Haricourt 17 for 6, which 1s much the ſame, 


E 4 lince, 
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ſince there is always one Pace between each, without 
regarding the Boot of the firſt and laſt. 
rom the laſt Tent ofthe Soldiers the reſt are placed 
as follows, to the Kitchens is allowed 10 Paces; to 
the Drummers and Suttlers 20; to the Subalterns 
35; to the Captains 45; and to the Field Officers 80, 

A French Battalion therefore on its preſent Eftabliſh- 
ment takes up for its Camp 45 Fathoms in Front, 
and 48 Fathoms 3 Feet in Depth, reckoning from 
the Head of the Tents; nothing can be. deduCted 
from the firſt of theſe Dimenſions; but in the Caſe 
we are ſpeaking of, as the three Field Officers are 
commonly in Lodgings, the other Diſtances may be 
diminiſhed; I do not ſee the leaſt inconveniency to 
reduce the Depth to 30 Fathoms. 

The Interval of one Battalion from another is 
e eee 10 Fathoms, and there cannot well be 

eſs. | 

The ſecond Line is commonly roo, or 200 Fa- 
thoms from the firſt, unleſs in certain Caſes, ſuch as 
an intrenched Camp, where 40, or 50 Fathoms are 
ſufficient. | 

The Cavalry are commonly placed in the ſecond 
Line; each Troop, like the Infantry, has but one file 
of Tents, and like them, two Troops are backed to 
each other. | 

Seven Paces are allowed for two of theſe backed 
Files, including the little Street ; three Paces from 
the Front of the 'Tents for the Pickets for the 
Horſes, which Face the Tents, and 12 or 15 Paces 
from one Range of Piquets to another, that the 
Horſes may have room enough. 

The Camp of a Squadron of 4 Troops takes up 50 
or 60 Paces in Front, and its Depth according to 
the Number of Men, allowing 4 Men to a Tent, 
and 7 Paces from the Pole of one Tent to the next, 
including alſo the Quarter Maſters, for every Horſe 
takes up 3 Feetin breadth, 


At 
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At fifteen Paces from the Piquets are the Kitchens 
and Forges; at 25 the Sutlers; at 45 the Subal- 
terns; at 65 the Captains, and 30 Paces farther the 
Field Officers. 

There is no Interval between the Squadrons of the 
ſame Regiment. M. Haricourt allows 10 Paces from 
one Regiment to the next, 30 between the Brigades 
and 40 between the Cavalry and Infantry. 

I do not mention the Bells of Arms, nor Standards, 
tho' it is from thence we commonly reckon the Head 
of the Line; nor the Quarter Guards and neceſſary 
Houſes, becauſe this detail is not eſſential to the 
Subject in Hand. 

In fine, it is right to conſult all theſe things with 
the Quarter Maſter General, or to take your Orders 
directly from the General. 

IV. I ſaid we never had an intrenched Camp 
but under Places, I ſhould indeed have excepted the 
following Caſe. 

The x1thof May 1734, I was ſent from the Army 
at Bruchal, to Ruſſenbeim, one League above Phillip/- 
bourg. I there found the Brigades of Gondrin and Bri- 
tany, each of 4 Battalions, and the Regiment of Dra- 
goons of Languedoc, all under the Command of M. de 
Balincour. his Place, intended to be made a 
Poſt, could not contain ſo many Troops : it was 
therefore neceſſary to fortify the Camp, which was 
extremely eaſy, as the ſituation was very favourable. 

The Plan ſufficiently ſhews this: The Ground we 


were to occupy was higher on the Flanks and Rear Fl. XIII. 


than its Environs. The Right was covered 
by a Quick Hedge and bounded, as well as 
the Village by the Pfintz, a little River with 
ſteep Banks, where another Arm and twoRivulets 
fall into it. I obſervedGrooves and a free-Stone Floor- 
ing at the Bridge, which anſwered to make an 

| inundation, 
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Inundation. Some Batardaux could therefore 
eaſily confine the Water and raiſe it 8, or 10 Feet 
from the Foot of the Village, to the Place they 
empty themſelves into the River: The Meadows 
near the River were alſo low and marſhy. On the 
left a Meadow commanded by the Hill ſeparated it 
from the Rhine, and the Chappel being on higher 
Ground than the reſt, ſteep, and covered with 
Briars and Buſhes, ſerved as a Citadel. 5 

Having by this, only the Front to intrench, and 
no want of Workmen, I was reſolved to ſpare no 
pains, In the Evening I ſtoped the Water, to make 
the Inundation, and ſoon after, making my report to 
AH. de Balincour, his Thoughts agreeing pretty wel 
with mine, he ordered me to trace out the new Camp 
the next Day, in every reſpect, as in my rough 

ſketch. 8 
T)uhe Fortification is very ſimple and plain; it is a 
kind ot Horn-Work of 1 50 Fathoms Front, covered 
by a Half-Moon ; the perpendicular is 20 Fathoms, 
and the Faces 40: The right Branch runs parallel 
to a Hedge which covered it, but the left, being of 
much greater Extent, is flanked by Returns at right 
Angles and the Chappel. 

This Line need not be very thick, as the Crotchets 
only are expoſed to Cannon, becauſe there is no poſli- 
bility that the Enemy will engage in this contined 
2 where they are alſo flanked by a conſiderable 

. 

An Engineer always works with pleaſure when he 
is thus ſeconded by Nature, but I was ſoon deprived 
of this Pleaſure. I had ſcarce marked out the 
Camp, when M. Portal who commanded us, arrived. 
He in general approved of my ſcheme; he would 
only have the Head of the Bridge ſecured by two 
Redoubts, and three Redans to the Demi-baſtions 
and Half-Moon : Perhaps he had at that time de- 
ſigned the Baſtioned Lines which we ſoon after traced 
before Philipſbourg ; however he delivered the Work 

over 
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over to another Engineer, and took me the next Day 
to the Lines on the Loutre, where I was in Chief. 

V. I do not know how this Poſt was - fortified, as 
I did not ſee it afterwards, but confining myſelf to 
the Figure, it was very difficult in other reſpects to 
conform to what was ordered. 

We ſhall find in the following Chapter, that Re- 
dans in themſelves, have ſome eſſential defects, by 
the obliquity of their defences, Theſe defects, tho? 
known, do not prevent us from uſing them to cover 
right Lines and rentrant Angles; as to Saliants when 
they are right, or acute, as the inconveniency en- 
creaſes in proportion to their acuteneſs, I do not 
know if we have yet found out the ſecret of uſing 
them there. | x 

We commonly uſe ſmall Baſtions, and in the 
Caſe we are ſpeaking of, as it is — to make 
Demi-Redans, we ſubſtitute Demi-Baſtions. 

From the Point of one Redan to the next is 120 
Fathoms, and the Front was only 150. It was 
therefore neceſſary, in conformity to cuſtom, to re- 
turn nearly to my ſcheme, 

A Redan may be placed inſtead of the Half-Moon, 
tracing the Ditch parallel to the Maſter Line, to di- 
miniſh the length of the Faces of the Half-Baſtions, 
which on account of the great Extent of the Front, 
I had left larger, to draw the Fires nearer, and to 
change the direction of the Flanks; but with all 
theſe Alterations, they are nevertheleſs Demi- 
Baſtions. 

I here ſuppoſe that 10 Fathoms, reduced to 8 or 
9 by the thickneſs of the Parapet, is ſufficient to 
flank a Redan; for the principal difficulty, after all, 
only exiſts in the ſmall Extent of the Front. We 
could not extend it to the Rhine, in a right Line, 
without being commanded, in the Meadow, from 
the Hill, but it may be prolonged ta the fide of the 
Hill, which removes all Obſtacles, The Draught 
annexed ſhews this prolongation, = 

c 
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The Plan I have here given, ſuppoſes this Pro- 
longation. This manner 1s very ſimple, and per. 
haps new, to do without Baſtions on the Angles, let 
them be ever ſo acute. 

In fine, if Redans are ſufficient to flank common 
Intrenchments, I doubt if they are fo good to be uſed 
in an intrenched Camp, which is made to be defend. 
ed with very unequal Forces, and having in pro- 
portion leſs Extent, ought when poſſible to be for. 
tified with more care. | 

VI. I hope, it will not be thought I want to com- 
mend my firſt ſcheme, for tho' I think it better than 
the ſecond, yet it wants a great deal to defend it from 
the judicious Critick. 

I here remark the defects of both; the one, 
which is the ſubject of that Article, depends on the 
placing of the Line; the other, more eſſential, which 
regards the method of fortifying it, ſhall be treated 
of in one of the following Articles, and in Chap- 
ter 8. ; 

I eſteem it, as an eſtabliſhed Rule, that the Head 
of the Camp, ſhould if poſſible, be at leaſt 30 Fx 
thoms from the interior part of the Intrenchment, 
and in the Plan we are ſpeaking of it is but 25. 

The Camp of the Dragoons reduced to 69 Fa 
thoms in Front for three Squadrons, is a little crowd- 
ed, it is on the right oppolite the Branch it muſt de- 
fend, and its Rear towards the Village. 

But there being — 120 Fathoms from the Angle 
of the left Demi-Baſtion to the Rhine, it may be 
aſked, why is not the Front continued to the Rhine, 
ſince that Line, about two thirds ſhorter than that 
which runs towards the Chappel, would incloſe 
more Ground ? 

Too thisIanſwer; my deſign was to have brought 
the Fortification more forward, by which means the 
Troops in that part, and in particular the Dragoons, 
would have had more room, but I was not Maſter: 


It was thought neceſſary to have as little a” to 
; ne, 


| that 
ncloſe 


ought 
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line, as poſſible, and that it could not be done, but 
by crowding them together. 

doubt indeed if any of theſe defects, are of great 
importance. I know that an intrenched Camp as well 
as Lines, ſhould have large Bodies of Troops, drawn 
up in Battle to defend them; that as the uſe of ſuch 
a Work is durable, the Troops ought not to be in- 
commoded in it; that ſufficient room for 
zines of all kinds ſhould be preſerved. I don't de- 
ny any of theſe points, but we were not here con- 
fined to them. | | W 

This Poſt was properly only an intrenched Vil- 
lage, which could never be deſigned for a Magazine, 
and it was our Intereſt to keep it but a very little 
time; in ſhort it was abandoned long before the End 
of the Siege of Philipſbourg. | | 

As to p, left Branch, I might add, that I pre- 
ſerved by that the command of the Ground; that, 
had the Front been extended to the Rhine, I ſhould 
have run the riſque of _ plunged from the Hill, 
and this part of the Intrenchment tho' much ſhorter, 
required much more Work than the other ; for be- 
ſides the addition of an Half-Moon, it muſt have been 
conſtructed much ſtronger, to be able to reſiſt Can- 
non. But I honeſtly declare that having only recon- 
noitred the Ground in general, that ſcheme as ſimple 
— natural as it may appear, did not ſtrike me in the 

VII. Theſe replies, for the moſt part, appear ra- 
ther excuſes than reaſons; which have occaſioned a 
third Plan here annexed. 


The Front is a Crown, traced after the common pl. xy, 


method, except the Flanks, which are perpendicular 
to the Lines of Defence. It does not run down the 
Hill, to avoid being plunged, but the Return of part 
of its Branch ſupplies that with little expence and 
without inconveniency, as it is flanked and covered 
by the reſt. 

The 
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The Head of the Camp, as in the others, is only 
25 Fathoms from the intrenchment, becauſe I be- 
lieve it is ſufficient here; the Cavalry placed as uſual 
in the ſecond Line, are 30 Fathoms from the Infan- 
try, and have more room on their Flanks and Rear. 
This new deſign, even reckoning the increaſe 
of the Half. Moon, has not at moſt ſo much Extent as 
the firſt ;-it is then preferable, as it incloſes more 
Ground. . : Ten Battalions and 6 Squadrons have 
here more room, than Troops by a fourth leſs, 
have in the other. 1 | 
As ſo conſiderable a Body of Troops, are capable 
of performing, ſome extraordinary Enterprizes, and 
it is always material to ſhorten the time they loſe in 
filing off as much as poſſible, I have placed a Gate in 


each Curtain, and one on the Left, near the Branch, 


which as it is leſs ſeen by the Enemy, may alſo be 


eſteemed an Advantage. | 


VIII. This Plan, only given to ſhew how the in- 
conveniencies of the former may be avoided, is in- 
deed exempt from them, yet all are defective in ſe- 
veral material Places. | 

We cannot attend too much to the Flanks, fince 
in them conſiſts the principal defence: Theſe are 
very 1 75 and well directed, but what ad vantage is 
rea rom them? For as there is only 5 or 6 
Fathoms between the Maſter Line and the countei- 
ſcarp for them to play upon, the reſt of courſe fires 


on the Half-Moon, | 


This Half. Moon, neceſſary to cover the Barrier, is 
more hurtful than uſeful: It defends the acceſs to 
the Faces I allow, and if we ſuppoſe a regular attack, it 
may be of ſervice; but as We are here more expoſed 


to a Storm than a Siege, and as in this Caſe it is very 


dangerous to ſtand your Ground in a detached Work, 
the beſt way will be to retire with your Troops, the 
moment of the Aſſault, to avoid confounding your own , 
Troops with the Enemy, or ſeeing them ruſh in thro' 
the Barrier, 

The 
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The Flanks having thus their full liberty, the 


ly fiegers will be expoſed to a dreadful Fire, while in 
e- e Half-Moon, | | 
al Theſe baſtioned Fronts have one more incon- 


n- Wenience, The Ditch is ſo large, (in proportion to 
he reſt) between the Half-Moon and the Curtain, 
hat the Excavation becomes tedious, and Wheel- 
arrows or Hand-Barrows' muſt, be employed to 
anſport the Earth to the proper Places. To re- 
edy that difficulty, I practiſed the following ſcheme 
a parallel Caſe. | 
IX. In the Month of April, the following Year, 
jeut. General Quadt ordered me to give a deſign for 
rtifying Spire, together with an intrenched Camp; 
e Situation was as favourable as we could wiſh it, 
tween the Spirback and the. Natback, | 
The poſition, as to the Plan, is as good and more pl. XVI; 
pious than that of Ruſſenbeim; The Front I made 

bout 500 Fathoms, and is of greater extent than 

te Ground by which it can be approached. 

The Tower of Spire muſt be occupyed to diſco- 

ver the motions of an Enemy quite to the Wood, 

tas a grand Guard only, that is, as a Poſt to be 
andoned in Caſe of a general Attack. » 

A Ditch zo Feet broad and about 9 or 10 Feet 

ep, _m_ at the FO of Fug] 4 — it was a 

eat obſtacle, eſpeci or the Cav to get over 

der the Fire 7 — The Camp —1 not 
brought nearer to it, without looſing the Avan- 

ge of the Ground in all reſpects. r 

The right Branch deſigned to make part of the 

nes, traced on the Side of the River, which I had 

ſore received Orders to reconnoitre, was to have 

en faced by an Inundation. Two Hills run along 


ery e of it; I followed the loweſt, not to crowd the 
rk, eure, and to be nearer the Water Side, it is higher 
the Wan all before it by ſome Feet. 

wn, 

hro | The 


I reſolved therefore to baſtion it, but having mor 
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The Left extends along the Neubacł, which in that 
Place was 15 Feet deep and g Fathoms broad, it can 
overflow the Meadow adjoining this Branch 4 or ; 
Feet high 2 | 
The Palatines Tower is ſo near, that I thought it 
ſhould be joined to the Line, as it commands an ex. 
tenſive Proſpect, its Communication flanks all within 
reach, and covers one of the Dams neceſſary to over 
flow the Water. | 
In fine fo 1 1 N — Plan 
would be perfect in T e advan 
were not in ſome mee b 4 
ſential defect; but as my deſign is to quote Example 
and not give the Hiſtory of Times and Places, ; 
longer detail would be as foreign to my ſubject, x 
the explanation of the motives, we then had in Viey, 
I ſuppoſed the attack in Front as at Ry/ſenhei 
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leiſure to trace my ſcheme on Paper, I was more ſen 
ſible of the inconveniency of removing fo vaſt 
quantity-of Earth, and I immediately perceived tha 
by making the Ditch paralell to the Work, there wen Art 

Parts under Cover. | oth bel; 
This Circumſtancedid not diſcourage me; I ther: , 

fore ſhortened this troubleſome part of the CountaW wr; 
in form of a Glacis, and that the fire of thi imp 
flan 1 the more effect, I placed the Pa to 

the 


ſages of te, at the extremity of the Faces ol («4 
Half- Moons. The Plan will explain the reſt / 
I thus correted my, baſtioned Fronts in fon] Ge! 
meaſure, but I am ſenſible that I only remedied on: oug 
art of their defects. We ſhall treat more ſati dan 
faQtorily on this method in Chapters 7 and 11. ſ 
i will 

* aga 
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CHAPTER ras SIXTH, 


' 


I. Different uſes of Lines. II. Objeftions and Anſwers 
zo thoſe that cover an Army. III. On thoſe which 
cover a Country. IV. On thoſe which are deſigned, 
for a new Syſtem of Defenſive War. V. Neceſſity of 

ting the Extremity of theſe Lines, and how. VI. 
Of the Diſtance of Lines, from Heads of Camps. VII. 
Defects of common Lines. VIII. Means of correcting 
them. 


J. INES, as to their uſe, may be divided in- 
to different Claſſes; the one proper to hin- 
der Succours, or to curb the Enterpriſes of à large 
and active Garriſon, during a Siege, concerns the 
Attack of Places only, and conſequently does not 
belong to our Subject. 0 

The other, of which very few Authors have 
wrote, i. cy an Army in the Field; to oppofe an 
impenetrable Barrier to an Enemy, or in fine, 
to , encloſe a large Extent of Ground more ef- 
fectually on the defenſive. : 

As an Engineer, is ſeldom acquainted with the 
General's reſolutions, even in this Caſe, and as he 
ought not to work without knowing what depen- 
dance is to be had on his. Works, and is more ex- 
poſed than any other to anſwer on this Subject, we 
will here examine what is commonly alledged for and 
againſt theſe different kinds of intrenchments. 

II. It is quite agreeable to reaſon, to ſupply by 
Art, the natural defects of a Situation, which we 
are obliged to poſſeſs: An Army ſhould therefore 
fortify their Camp, provided the Works are not 
of too great Extent, are well directed, and ſo dif- 

F poſed 
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poſed, as not to conſtrain, or hinder any movement 
that may be neceſſary to be made. 

Theſe Circumſtances which include the whole, 
leave not much room for objection, but the execu. 
tion is not equally eaſy. When for Example ve 
would keep on the defenſive and avoid an Action, 
we muſt either find an inacceſſible Camp, or a Poſt 
that cannot be flanked, and oppoſe an intrenched 
Front to the Enemy, carefully flanked throughout its 
Extent. 6 Bey 

This I believe is all that can be done, and tho? it 
is oppoũte to one of the above Circumſtances, it 
ſhall not prevent our quoting the Words of M. d: 
Feuquires which agrees with the Lines of the third 
kind. An Army in the Lines, ſays he, cannot 
« fally out but by Files, and conſequently an Enem 
* may make as hazardous movements as they pleaſe 
© without fearitig the leaſt inconveniency. Thus! 
“ conclude that an Army conſtrained in all their 
«© movements is always inferior to one which is at 
liberty to hazard the moſt imprudent Manoeuvres 
& without gar of Puniſhment.” 

This Maxim is worthy of its Author, I have al. 
ready declared that the application may be juſt; 
but, not being able to hurt an Enemy is only an in- 
conveniency to which we may oppoſe the grand 
Motive Necefity, which according to our ſuppoſition 
obliges us to attempt every thing to — an En- 
gagement. M. de Feuquieres is alſo ſo far from 
blaming this Practice, that he ſays, there are Ex- 
amples of Batteries being raiſed, and even Trenches 
opened in form, to force an Enemy from their in- 
trenchments thrown up for want of a good Situation; 
an Enterpriſe which in his own Words, “ always 
<< ſuppoſes a great pr pn. in the Aſſailants, and 
« even a neceſſity of coming to Action, which is 
te always attended with a great loſs of Men. 


If 
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lf we are not deſirous of avoiding an Action; but 
only to ballance the Superiority of Numbers b 
Fortification, ſo that ſome detached Works, whoſe 
Quantity and Strength, determined by this Inequality 
and Situation, may be ſufficient, it 1s plain we are 
ſheltered from the preceding Objection ; but have 
we nothing more to fear ? © Nothing 1s ſo diſcourag- 
« ing,” ſays the ingenious * Author of the Preface 
to a new Syſtem of Fortification, ** as to think one's 
« ſelf on the Defenſive ; becauſe it is very natural to 
« reaſon thus; I defend myſelf, conſequently then I 
“am in Danger, or rather I am the weakeſt; but a 
« ſenſible Idea of Danger, and a Knowledge of one's 
« own Weakneſs, diſheartens the moſt brave.” 

This is true, ſpeaking in general, and we ſee the 
Conſequence that may be drawn from it, even in the 
Caſe we are now treating of; but is it always in a 
General's power, not to be on the Defenſive? And fo 
far from Fortification being a diſcouraging Teſtimony 
of our Weakneſs, ſhould. we not always regard it as 
a remedy to ſupply its Defects ? © The Shovel and 
the Pick, ſays M. de Folard, ſpeaking of this kind 
* of War, are the Reſſource of the Weakeſt, or of 
* thoſe that would not hazard an Action; they are 
the only Arms, by which they defend themſelves, 
and the beſt to hinder the Effects of others.“ 

III. Lines, of the ſecond Kind, fall under the ſame 
Objections, and are even more expoſed to Cenſure. 
Their principal deſign is to defend the Country they 
cover from Contributions; to have it in their Power 
to raiſe them; to preſerve a Communication from one 
Place to another, without the Neceſſity of Eſcorts ; 
and to render theſe Places not liable to be attacked, 
as long as they ſubſiſt. 

M. de Feuquieres, who agrees to all theſe Advan- 
tages except the laſt, pretends that they are not real ; 
or are counterballanced by great Inconveniencies ; he 
thus explains himſelf, 

F » cc Ex- 
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Experience, ſays he, has frequently coriviticed 


ys; that theſe Lines do not hinder a Country from 


« paying Contributions, ſince to eſtabliſh this Con- 
& tribution, there needs only an Opportunity of 
“ forcing them once, during the whole Courſe of a 


% War; after which, tho? the Troops that forced the 


© Lines, will be obliged ſuddenly to retire, they will 


* ©  & find the Contribution demanded, and in a Treaty 


« of Peace, if made with any equality, they mult be 
&* accountable for the Sum impoſed, rho? not raiſed; 
“ thus Lines are of no Uſe in guarding a Country 
t“ from Contribution. | 

% The ' ſecond Reaſon, v. that of eſtabliſhing 
4“ Contributions in an Enemy's Country, does not 
« hold good. It is not the Parties that ſally from 
« Lines ; but thoſe from fortified Places, that levy 


„ Contributions. ; 


6 That of facilitating a Communication from one 
& Place to another, continues he, is a little more 
« apparent, for thoſe who would go without Eſcort, 
« under cover of theſe Lines; but if iti the End, it 
« is only for the Security of Coney, then that 
Facility is only apparent; for if a Prince reckons 
% what the Conſtruction, and Maintainance of theſe 
Lines coſts him, and the Quantity of Troops they 
© require for their defence, I am thoroughly per- 
ee ſuaded, that he would find theſe Troops more 
* uſefully employed in guarding Places, eſcorting 
“ Convoys, and with the Army, than in guarding 
« theſe Lines.“ 3 

I have before obſerved that this Author ſays no- 
thing of that eſſential Advantage, of preventing 
Places ſurrounded by theſe Intrenchments, from 
being inveſted. 

Such an authority is without doubt reſpectable; 
but theſe Maxims ſeem to be advanced in a very ge- 
neral manner. 'Fhere are lucky Situations, ſuch 
among others, are thoſe from Bergues to Dunkirk, 
ati from the Mountain to Lauterbourg, which being 

care- 


14 ö * | , * ; 
carefully fortified, even a ſmall and reſolute Body 


4 


are in no 
in | %o guard againſt Contributions. 


; Contribu- 
| It is | ; 7 fe unteren 
f a | thence have not the ſame Priviledge in that flpect, 


not Al lower 4l/ace, they 2 in awe, and even diſtret 


tit, encloſed and conſtrained in Intrenchments. An 
eing | F 3 « Army 
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Army (adds he) in Lines, is never compact, becauſe 
it muſt defend a great Front, and conſequent] 
when ſurprized in one Part, either thro? the Con- 
« ſtitution of the Country, or the Night, which ma 
* canceal the Enemy's March, it is certain this Aftad 
can only be ſupported by one part of the Army; 
e for the reſt cannot march to their aſſiſtance, but 
« with great Difficulty and in Column, which is 
dangerous; beſides, the part attacked will not pro- 
« bably be the Place where the Enemy deſign the real 
R Ae e e Loo 
He afterwards remarks that theſe Lines being great. 
ly extended, and conſtructed with the View already 
mentioned, muſt greatly weaken an Army to guard 
them; in conſequence of which they have been forced 
every time they have been attacked; . and beſides, 
their exceſſive Extent preventing their being ſuffici- 
"ently furniſhed with Redans and other Works, the 
eannot be good ; that is they cannotbe forrified with 
ſufficient Care. tha tg; 1 
I ſhall not take upon me to anſwer theſe Objections, 
ſo ſolid in themſelves, while they only regard or- 
dinary Caſes; I agree that as to their Extent, ſimple 
Intrenchments of four or five Leagues, are not ſuf. 
ficiently fortified; but that an Army equal in Number 
are much expoſed there; but ſuppoſing a favourable 
Situation, theſe Lines do not much differ from the 
ſecond kind; we may therefore alledge in their Favour, 
what we have ſaid of the others. 
The L ines of the Loutre (a) for Example, are more 
than 5 Leagues long; yet if they were in the State 
they might be 3 with leſs than two Months 
Work, 20,000 Men could defend them with Succeſs, 
againſt the moſt numerous Army, pf 


1 


(a) Theſe Lines are the ſame as thoſe of Yiſembourg, which 
Feuquieres mentions in his Remarks; I do not know Ras hoy have 
been either forced, or abandoned fince 1706, when taking the 
Advantage of the Ground they were covered by Inundations. 
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It is true they have one of thoſe Circuniſtances, 
which Feuquieres afterwards demands, viz: to reduce 
the Enemy to certain places of Attack, and it will be 
difficult, even to find any practicable; but they have 
but one, being very long, and ſupporting as well the 
only bad Place found in them, as they are alſo ſup- 
ported by it. L + $773 T6:12 © 
believe then we may conclude, that as there is 
not any kind of Lines, to which we cannot make 
ſolid Objections, fo there are none alſo from which 
we cannot draw great Advantages, when Art is ſe- 
conded by Nature; I fay ſeconded by Nature, for if 
they can be flanked and enfiladed, it is plain they are 
of no aſſiſtance. I am convinced, — ſhall always 
think, that Lines raiſed in dry, even and- 
Ground, ſuch as a vaſt Plain, are much more dange- 
rous than uſeful, as their Extent is much more than 
the Front the Army would occupy in Battle. As to 
intrenched Camps, we know that Feuquieres did not 
find the Attack ſo eaſy, which is equal to an Appro- 
bation ; Folard and Santa Cruz ſpeak of them, the 
firſt as a Practice of the Antients, which we have left 
off, for another much leſs advantageous, namely that 
of Grand Guards, Poſts and Detachments in Front ; 
the other as the beſt Means of eaſing the Troops; 
to be capable of making great Detachments; and not 
to engage but when it is thought to Advantage, and 
not when the Enemy pleaſe. 

V. The chief attention in planning Lines, is, as 
was before obſerved, to ſupport, the Extremities fo 
that they neither can, nor dare be:flanked. 

This Precaution is the more or leſs neceſſary, ac- 
cording to the Uſe theſe Lines are deſigned for : If 
they muſt cover a whole Country, as thoſe of the 
Loutre, a vaſt and thick Foreſt, which 1s yet better 
' for being marſhy ; a Chain of Mountains with nar- 
row Paſſes, which are eaſy to be defended; a broad 
and deep River, or any ſuch like Objects, are of great 


advantage. 
F4 Theſe 
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Theſe Advantages are abſolutely neceſſary in this 
they are no guard againſt incurſions with- 
our them, and ſuch intrenchments, being moſtly of 
4 very Peat Extent, 10 proportion to the Number 
of Troops that guard them, they are almoſt only 
ſupported by the goodneſs of their Fortification: 
So that the Enemy have time to flank them, before 
thatitheir:defenders, much ——— very weak, 
have time to collect themſelves to make them re- 
pent of ſuch a movement, even when they ſhall be 
ſtrong et for ſuch an Enterprize. | 
Theſe Poſitions, favourable and yet indiſpenſable, 
are ſcarce, I agree, but this kind of Lines ought 
alſo to be ſeldom uſed: As to thoſe, which are only 
deſigned to cover an Army, which will not come to 
Action: but with that advantage, a fortified Place, a 
Town:eacloſed with Walls, a Country Caſtle, a little 
Wood which may be filed with Infantry, a Moraſs 
known to be impracticable, a River with deep Banks, 
or muddy, are ſufficient: Theſe may yet be ſup- 
lied, as we have ſeen, by covering the Flank by an 
ntrenchment, like a Crotchet, * felling. 
There are even Examples that a General not con- 
tent with :thefe precautions, has intrenched himſelf 
in the Rear, and thus ſhut himſelf up on all Sides, 
which forms a new kind of intrenchied Camp, ſor- 


tiſied according to the Nature of the Ground; but 


theſe Examples are ſcarce. 

VI. If in tracing Lines we are obliged, at leaſt in 
the principal Parts, to follow a Camp already fixed, 
which ſometimes happens, or that ſome Village muſt 
be enoloſed, hich is much more rare, it is equally 
neceſſary for an Engineer to know what Space 1 


be between the intrenchment and the Front of the 
Troops. 


At Philinſbaurg, for Lines of Circumvallation not 
differing materially from theſe, but in their circular 
Figure, what is agreeable to one, is ſo to the others; 

at 
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t Philipſbourg, I ſay, this diſtance was fixed at about 
5 Fathoms, and more was not left between the 
nrenchment and the Village of Oberhauſen, al- 
hough there were Troops encamped between them; 


ly Dot it muſt be obſerved, that this diſtance, is con- 
1: Mratted as much as poſlible, to unite the Forces the 
re detter. | 


M. de Vauban, in his Treatiſe on Sieges, has fixed 
his diſtance at 100, or 120 Fathoms ; this he af- 


be erwards extends from 60 to 120, in his Treatiſe on 

he attack of Places: It may be dangerous to give 
le, ore or leſs, for in the firſt caſe, the Troops will be 
br oo far from what they are to defend; and in the ſe- 


ond caſe, they will not have ſufficient room to 
nove.in, and to leave a Paſlage in their Rear, for a 
Body of Troops to march wherever its aſſiſtance 
ay be wanted, to ſupport a part giving way, or 
00 hard preſſed : I believe then we determine this 
liſtance (unleſs in particular Caſes) from 80 to 100 
athoms. - 

As to the parts oppoſite the Villages, it is ne- 
eſſary, in my opinion, to add the depth of the 
unp to this diſtance, if the depth does not exceed 


folf bo or 80 Fathoms, counting from the Bells of Arms, 
es, Ir Standards, to the Subalterns Tents, or to the 
ſor- NNitchens at leaſt, included. 


VII: All Lines may be fortified in the ſame manner, 
not excepting thoſe of Circumvallation and Coun- 
lein, for they only differ from the reſt in their 
1 — 


The common and almoſt univerſal Method is to 
flank them by Redans. In open Ground, for thoſe off _ 
uld NCircumvallation, M..deYauban allows 120 Fathoms '* * 
the rom the Point of one Redan to that of the next; 

30 Fathoms for the Gorge, and 22 for the Capital; 
not which makes the Faces nearly 27 Fathoms: K was 


alar nearly in this manner we traced thoſe at Kell in 1733, 
ers; Ind nine [Years afterwards at Nider-Alteicb in Ba- 
at . | | 


The 
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The flanked Angle of theſe little Works is 63 
Degrees 34 Minutes, which is open enough, but, 
ſuppoſing the Lines of Fire to ſquare on the Faces 
as their Angle with the Curtain is 34 Degrees 1) 
Minutes, they paſs more than 30 Fathoms before th; 
middle of — and do not croſs the Capita 
of the oppoſite Redan but at 49 or 50 Fathoms fron 
the Point. . | 

It muſt be further obſerved, that ſuppoſing, 2 
we generally do, the Range of a Muſket 120 FP. 
thoms, the collateral Fires, ſo far from croſſing c 
the Capital, leave more than 7 Fathoms between the 
Two neareſt, 

From hence then, reckoning the Range of Sha 
as before, and ſuppoſing alſo that the Soldier firs 
directly before him, each Curtain forms the Baſe « 
an /ſoceles Triangle from 30 to 31 Fathoms perp 
dicular, which is not flanked, and before each Re 
dan there is a ſpace of 30 Fathoms broad, communi. 
cated to another of the ſame hreadth, by a Paſſag 
| of 11 or12 Fathoms, which is not raked from an 
| part; this will be hetter underſtood, by the Plat } 
| annexed : In fine, the Ditches have ſo ob 7 } 
| Fence, that it is evidently of very little effect, 


- From the freedom with which I explain myſelf, at > 
hope it will not be thought I attempt the Critick; 2d 


it is a Title that would as ill become me as I detect 

it: I quote and examine with ſincerity ; let the ju flank; 
Aicious Reader decide: In one Word, my own In 30 
ſtruction and that of my Brother Officers, is, as! Fath 

„ -» think I have already declared, the only Motive I be eſt 
piropoſe indiſcuſſionsof this Nature. 4th] 
© Sofarfromentirely rejecting a Methodadopted byloflthe C 

t a Maſter, and fo univerſally received, I readily 

allow it is ſufficient, if we ſappoſe a large Train 0 
Artillery; in effect, the moſt of theſe inconveniencie} It; 
difappear by this Means; Cannon commonly 12 that t 

in the Redans, make its principal and almoſt onlyf point 

defence eaſy i1 
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is 6 defence, and not firing at Random as ſmall Arms do, 
but the obliquity of the Faces, is not ſo great a defect. 
aces, We may yet alledge in favour of this method, that 
a Front of 120 Fathoms has only 144 of Parapet, 
that is, one fifth” more; which is an advantage, eſ- 
pecially when we are diſtreſſed for time, want Work- 
men, or have few Troops for the extent of the Para- 
pet we ought to line: Vet theſe advantages do not 
ballance the defect of the oblique Fires; and Spaces 
not raked by any Fire which we are commonly obliged 
to have in moſt Field Forts, ſhould, ſpeaking in gene- 
al, be regarded as very eſſential defects, and even 
inexcuſabſe in all Caſes where they may be avoided. 
VIII. After this Declaration, or rather Repe- 
tion, I think 1 may freely venture my own 
ew nach Experience has often convinced us, that 
erate Genius is ſometimes capable of adding, 
and even perfecting the Diſcoverſes of a great Man: 
the Reader knew how thoroughly I was convinced 
of this Maxim, I ſhould have no reaſon to fear be- 
ng Talented of Preſumption. 3 | 
[ have remarked four principal Defects in the com- 
mon Merhod, and will here repeat them. © | 
iſt.” The middle of the Curtain is not flanked, but 
at 30 Fathoms diſtance in Front. 27 
2d. The direction of the neareſt Fire does not cut 
detelſſ te Capital, but at about 530 Fathoms from the 
ic Ju danked Angle. 
n la zd. The Lines of defence being more than 120 
„ 48 Fathoms, the Fire which exceeds that diſtance may 
ive be eſteqned as nothing. 
4thly and laitly, thegreat obliquity ofthe Redan with 
ny the Curtain, hinders the Ditch from being defendedy 
adi I greatly miſtake ; or a very little Alteration will 
um remedy the whole. 


— ——— —— — — —< ——— — 


_ It is only to briſure the Curtain in the middle, fo pl. xy1r, 
lacedſ that the ſaliant Angle ſhall be on a Line with the Fig. 2. 


on Points of the Redans, an Operation as plain, as 


The 


fenceſ eaſy in Practice. 
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| The 8 1 of the Face, with the Demi-Curtain, 
being Na. rees 14 Minutes, the Parts reci. 
other every where at a pro- 


* 
0 0 2 a croſs Fire, and the ut es Are C 
v2 defended : -the meal of F (Arg urtain 
ever preterentiy A ot more 
mW che Fs: > ag 1. thi us 40 1 d mor: of 
Ga Bag and. even Ts towards the Saliants, wid ©/ 
Arc 
1 cannot 7 R 3 hy one Reflectign, ſo Juſt and 7 
Nie t. that 1 regard | it as a Maxim, The Yale MP 


ty of Fire, that can be drawn from any Work, let u 
5 all we can, is determiged by the greatneſs bi 
the Extent; it is then only required to diſtribute i 
jally, or in proportion as the ſeveral Parts gequire 
Whi <1 h think is done here. 
7 is, ſee 5 what Rate we gain theſe. Adyan 
The Front ſuppoſed always of 120 Fathoms, ha 
I 152 of Paraget that is 10 more than the common 
thod ; I ought alſo to remark, that the rentram 
Arg e will not ſeen, whereas it was diſcovered, 2 
ohliquely from part of rhe oppoſite Face. The 
RN niſeurs may judge of th N of this 


ned de of n we ſhall (PEAR, er at larg 
in Chapter 1 13. 


e 


& + „„ 


pinie 
ire ( 


— - — 
2 TW 
— — —— — 


tain, ( 77 ) 


af CHAPTER Tm: SEVENTH. 


/ Lines, with Redans; new Schemes, II. with 
Tenailles. III. Another Scheme with Tenailles more 
perfect. IV. With Cremailleres, V. with Redans 


1 VI. Nb Tenailles, and Lunettes. VII. With Bri- 
fer wi Ira Tenailles and Luneties 


HE alteration of the Fires of tlie Ciitaii 
beforementioned, produces another, very 
onſiderable, which is, that each Demi- Front, being 
affictent for its defence, this becomes a Fiofit eu- 
ire; I will explain my ſelf better. 
The Front of a Fortification; tpeaking of the 
Defence, is a „ of ** turned Io as te- 
jprocally to flank each other; but, as accorditig to 
e common method, the 2: only fires. right 
f tao ore it, and the two Faces which terminate it, are 
| he only Parts, which have, or are deſigned to have, 
his property, the Front cannot be compleat, tha 
5 flanked throughout, if it is not compoſed of the 
urtain and two Faces. 1 
In the new Plan, if the Face defends the Demi- 


uppoſing theſe Parts were detached from the rel, 
Jad that they cannot be attacked in the Rear, they 

ill be capable of E 1 
From thence, we may without inconvenience, give 
ore diſtance from one Redan to another, but 
yould in this Caſe alter the Conſtruction : From the 
iddle of one to that of the next, I would allow 
150 Fathoms, that is one fourth more, which in my 
pinion is the greateſt length to be given: As to the 
ire of the Faces, I would make the Capital 5 = 
edan 


urtain, it is alſo equally 2 by it; ſo that 
e 


1Pl. XVII. 
Fig. 3. 


pi XVIII. 
Fig. 1- 


the Meadow, and my Scheme was alſo to bring th: 
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Redan (which alſo ſerves as a perpendicular to the Hefe 
Brifure) one fifth of the Front, and one Fathon 
more than half the Capital, for each Demi-Gorge, 

This Fathom is to prevent the flanked Angle fron 
being too acute; which without it, would be only 5 

ees 22 Minutes; and now it becomes 63 Deere: 
24 Minutes, that of the Face with the Curtain 99 De. 
grees 54 Minutes, and the length of the Face will be 
more than 28 Fathoms. 

I think it muſt be confeſſed that this method i; 
preferable to the old one, by the direction, and dif 
tribution of the Fires, and the ſhortneſs of the Ling 
of Defence, all Points equally eſſential. It does no: 
much exceed it in reſpect to Work, ſince the exten 
of the Parapet, does not exceed the length of th: 
Front, but by about 35 Fathoms, that is, only fin 
Fathoms more than one fifth, 

IT. Theſe Briſures remind me of the manner I traced 
an intrenchment of about half a League long, at the 
Camp under Landaw, in 1743: It was not the bel 
I made in my life, but it is more generous to point 
out ones own faults than thoſe of another; we 
need not fear being ſuſpected of magnifying them, 
and one is leſs embarraſſed for the turn and choice 
expreſſions. 

pon willing to follow, as much as I could the 
Side of a little Hill, about two Feet higher than 


River Qyiech into the Ditch. It was on the Spot 
when I received my Orders, and it was to be traced 
out immediately, 

It ſtruck me to make it in form of plain Tenazl; 
or Swallow Tails, which appeared to me the belt, 
having fewer ſaliant Angles, and theſe Saliants very 
open, or obtuſe, were in no danger of being waſhed 
away by the Water. | 

As to the Fortification, I knew very well that theÞ 
Perpendiculars of two Lines, which formed a ren- 
trant Angle, croſſed each other: I made no farthe! 

Reflection 
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election, and fixing each Front at 120 Fathoms, 


thom e Work was quickly picqueted out; I forgot what 
orge allowed for the Perpendicular; but we will ſuppoſe 
fron out one Fourth of the Front, and on this Suppo- 
iy ion I will examine my Plan. 


The faliant and rentrant Angles by this were 126 
degrees 52 Minutes, conſequently the Direction of 
e neareſt Fire, fuppoſed to ſquare, forms an Angle 

36 Degrees 52 Minutes, with the Branch it 
ould tank; ſo that by this Obliquity there muſt be 
Fathoms, where it does not touch the Capital, and 


Lins en ſuppoſing it long enough, it would cut it at 
s no out 90 Fathoms from the Saliant. 

xter 1 fall then into all the Faults I have found in the 
of the pmmon Lines with Redans, (except that of the 


urtain) without gaining any thing more than 10 
athoms of Extent by the Tenaille, and being leſs 
able to be hurt by the Current of the Water: For, 


it the wing 8 Fathoms more to the Perpendiculars, than 
e bel bat is allowed to the Capitals of the Redans, it is 
poi ain I was farther diſtant, at leaſt in the Rentrants, 
; wem the Edge of the Hill I wanted to follow. 

them If we had not changed our Deſign, as to its Poſi- 


on, which hindered the Execution, I ſhould not, I 
cieve, have been the laſt to have perceived, that it 


ave diſcovered it too late. How came it about? 
ecauſe I had not time to trace my Plan on Paper, 
) examine the Direction and Range of the Fires; a 
onfuſed Notion of the Rentrant deceived me; I re- 
Red the common Method, deſigning to give ſome 
ines of better Effect, and I made them worſe, or at 
alt very indifferently. 
The fame Cauſe has often produced, and will often 
roduce the ſame Effects. On theſe. Occaſions, we 
lave ſeldom Leiſure to draw out our Plans, which 
ould be a great Advantage. A Number of Maxims, 
amples, Analyſes, &c. in this Science, would ſuppl] 
nat Defect ; but how are they to be obtained Ate 
on't 


a ren 
arther 
Aion 


ould not have anſwered my Intent; yet I ſhould . 
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don't ſtudy this Subject in fortified Places, becay the: 

the Object is not before us, and there are no Book I 

that treat of it; As to what we ſee in time of Wa eacl 
Fatigue, different Applications, and various othe{WPoir 
Cauſes, often hinder our examining them ſo nMFat! 

nutely as to profit by them: Beſides, whatever A Ferk 

nity there may be between Field Forrtification i Fa 
that of Places, the laſt is not ſufficient clearly to ei chet 

plain what belongs to the former. T 
III. I experienced, as may be ſeen, what I have only 
vanced ; for if I had better known the ome Def: 

the Tenailles, or had I time to examine them wi cer 

my Compaſſes in my Hand, the Faults I have ſpoti alf 

of could not have eſcaped me; I ſhould readily bf tt 

found out from whence they proceeded, and perceive, T 

pi xvin that to have remedied them, I need only have ſhonffſ*):t 
Fig. 2. ened the Front, and diminiſhed the Opening of i hic 
Angles. | me f 

I employed both theſe Means in the ſecond PAH T 


would much leſs have anſivered my Scheme of hey 


alſo form a new Kind of Lines; we will examine the, 


The Front is but 100 Fathoms, and the Perpendiaffſ®"4 
far the third of the Front: The Line of Defence le 
under an Angle of 22 Degrees 38 Minutes, visit 
the Branch it ſhould flank, and it cuts the Capital I begi. 
41: Fathoms from the Saliant, fo that the Colum Var. 
of Fire of each Front, after reciprocally crofling eat 
other, croſs alſo on a conſiderable Part of one of tha dis 
Angles, with onè of the Columns of the dext Front Ide © 
f Extent of this Figure, as in common Lines. hot. 
only one Fifth more than the right Line or Front. 
Jeave the Reader to compare the other Advantages off} 
theſe Methods, and ſhall only add, that this Pl 
in 
cloſe to the Side of the Hill, than that I deſignec ; 
the Length of the Perpendiculars would conſequent 
have obliged me to retreat farther from it. 

IV. Crotchets en Cremaillere, ſuch as I made 
of in the ſecond intrenched Camp of Ry/enherm, ma. 


Conſtructiq ; 
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Conttraion, and the Effect we may expect front 


them 
| Divide the whole Front into Parts of 60 F athottis 
; let fall a Perpendicular from each ' of theſe 
-_ of one fourth of that Meaſure, that i is, of 15 
Fathoms; draw the Branch from: the Fobt of one 
Perpendicular to the Summit of the next; advance 
$ Fathoms, on the Foot of the Branch, for the Crot- 
chet that is to flank that Branch. 

The Angle of the Grotchet with the Branch will 
ve only be 91 Degrees 21 Minutes, fo that the Line of 
Defence ail paſs but 5 or 6 Fathoms from the ad- 
acent flank'd 1 and as that will only be near 
Half the Range of the Shot, it will cover the Angle 
ff the next Branch oppoſite the Crotchet. 
Tus there not being any Part that is not'deferided 
Wby.cwo preceding Flanks, the Length of theſe Flanks, 
yhich is no more than 14 or 15 Fathoms, appear ta 
me ſufficient; Di 

Theſe Columns &. Fire, following each ether; 
and doubling towards the middle ob their Range, 
have an unparalleled Effect, which'is ſtil} greater, 
: wins it muſt be allowed, that when a diſtant efence 
pital; begins to weaken, it is — to proeure a ſecond 

ear er. 
** We may allo reckon amon ; the Advanta & of 
ond this Scheme, that the Saliants, double in Number to 
Yon Ne common Method, and flanked at Half-Muſkee 
ines, 


Shot, advaneing very little into the Country; ate 
leſs expoſed to the Enemy; chat on Aceount of theſe 


ages ſmall Projections, and the Shortneſs of the Branches, 
is Pall t is eaſy to follow. a'determined Line, and to reap all 
reepinf] dvantages of tlie Configuration of the Ground; 
N that it is the only Plan, in which a direct Fire runs 
nd parallel throughout and without Interruption, and 


alſo the oa ae in which the Fires are. equally 
diſtributed. | 

- Tho" theſe Crotchets may in this Manniet be con- 
inne from one End of a * to the other, I 3 
17 4 | 


ade 
m, m3 
ne thei 
tructic 
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it will be better, for the Reaſons I ſhall give, to form 
a Saliant of two Branches, equal to the others, at 
every 400 Fathoms, which Saliant muſt be flanked 
by two  Crotchets, or Redans en Cremaillere, and 
that each extremity be terminated by a Baſtion, 
I would fix the middle of the Gorge of the Baſtion, 
20 Fathoms from the Point where the extremity of 
the Branch falls on the Line; its flanks I would 
elevate the ſame way, and of the ſame ſize as the 
Crotchets of the Redans; then draw a Line from 
one Shoulder to the other, on the middle of which 
Line elevate a perpendicular equal to one of theſe 
Parts, and the extremity will be the Point of the 
flanked Angle, which thus will always be a right 
one. | 

The Advantage I here propoſe, is to draw from the 
flanks of the Baſtion the ſame Fire from ſmall Arms, 

as from the Crorchets, and from the Face, where! 
| propoſe Artillery, a Fire from Cannon, which croſſing 
7 ront, ſhould ſerve as the firſt defence to the 

ine. é _ 

Beſides, the Fires of the four adjacent Crotchets 
croſs before the middle of the 400 Fathoms, that 15 
the part fartheſt from the Baſtions, and conſequently, 
from the Artillery, and has the molt occaſion for this 
aſſiſtance. | 

Altho? the Faces of theſe Baſtions, are ſeen leſs 
obliquely from the Curtain, than thoſe of the Re- 
dans of the common method, I allow they are the 
moſt defective parts; but beſides their Batteries which 
render them reſpectable, if we would not make the 
Angle too accute, for fear of making them too long, 
we may render their acceſs very difficult by Pall. 
ſadoes, felling, or by breaking the Ground in Holes, 
or Wells. 2 270 

Suppoſing the Line entirely en Cremaillere, as we 
did in the beginning of this Article, the Extent of 
Parapet does not exceed a right Line, but by about 
11 Fathoms 2 Feet in 60 Fathoms, which is _ 0 
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fifth ; but if we ſollow the Plan entirely, it will exceed 
84 and gs Fathoms in the Front of 400. 
I confeſs theſe Lines pleaſe me much, if only be- 
cauſe the repetition of the Flanks, by their Proximity, 
double the defence, and render it more effectual. 
We muſt further obſerve, that the Artillery being, hy 
its Poſition, out of the Line, it may if we pleaſe graze 
it, or very nearly; an Advantage which none of the 
methods have, that I have before ſpoken o. 
There are Circumſtances where we join eticloſed 
Works to the» Lime, to favour the rallying of this 
Troops if needful: To effect this it is ſufficient to 
the Baſtions, and intrench them at the Gorge, 
but we muſt conſtruct them by a ſtrong Profile, and 
—— them with Palliſadoes, or Wells ſurik in the 
V. What Folard propoſes in his excellent Com- 
mentaries on Polybius, may give a quite different 
Idea to the preceding Circumſtances, as the intent 
of the Author was only to ſtrengthen his Fortifica- 
tions by an Augmentation of Works. It muſt be 
+ obſerved, ſays he, above all things to make ad- 
vanced Redoubts, or Arrows at every 8 
Fathoms, and their Communications Id be 
between à Banks, or Parapets, well palliſaded on all 
« Sides, and ſo, that four Men may march a Breaſt, 
r in Front, between the two Banquets. 
It could be wiſhed that ſo learned an Author had 
entered into a greater Detail on this ſubject, or at 
leaſt had given us a Plan of his Scheme; but as we 
muſt conclude, he ſuppoſes Lines with Redans, they 
muſt be after the common manner of tracing them; 
and from thence we may judge of tlie advantages and 
diſadvantages of his Scheme. Nele. 
We muſt then ſuppoſe a Lunette advanced 


40 Fathoms before the Cuitain of one of theſe Fronts ; Fig. 1. 
for it is before the Curtain he places them: What is 
the conſequence ? that all, or nearly all the Fire of the 
adjacent Flanks, enfilades the Gorge, or fires direct 

on 


G 2 
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on the Faces. I here ſuppoſe that this Diſtance of 30 or 

Fathoms, is taken from the Gorge, and not 
* the flanked Angle of the Work, or elſe, the 
Lunette, ſcarcely projecting beyond the Salianis 
would not have the intended uſG. 
Without regard to the common Method, if Re. 
dans are ſo — that the Lunettes may de defend 
ed and not battered, from whence are theſe Redans 
and the Curtain to be flanked. ? ? 

It is not of the leaſt confoquents, in either d 
theſe Caſes, that the whole Extent of the Commu- 
nication ſhall! batter the Faces of the collateral - Re- 
dans; and if we place theſe Pieces on all the Fronts, 
the reſt will fire on that which projects from the ad- 
jacent Communications. This F. ire is without doubt 
as dangerous to yourſelf as to your Enemy; is na 
this a great Inconvenience? I know by experience, 
as many others do, that 1 18 fo perplexing 
as to find one's (elf thus 

We may therefore, | —— — 8 that theſe 
Lunettes, tho' good in themſelves, cannot poſſibly be 
uſed with Lines traced after the common Method, 

Permit: me to make one digreſſion, it ſhall- be 
mort, and the Example of the Author: I quoted, 
authotiſes me. An Officer Who can talk well ef 
War, in general, if he is not an Engineer, has not 
the ſame force of argument, when he comes to 
touch on any part of Fortification; which 2 
confirms ine in What Iahave before quoted; 
that it is very dangerous to advance any thing on del 
ſubjects, that we haue got proved by Scale and 
Compaſs; and that it is only from the Corps of En. 
gineers itſelt, that we-muſt expect any inſtructions. 

But to return to the Lunettes. I chink all the eſ- 
fect we may expect from theſe Pieces, and eſpecially 
from their Communications, ſo proper to command 
in Rear, may be obtained, by finding a Method of 
uling them without any inconvenience. 

VI. The 
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VI. The whole then conſiſts in flanking their Faces, 
and directing theſe different Fires, ſo that they may 


not be hurtful to the other parts. | 
Theſe Faces have no other protection to afford 
each other, than a'Fire greatly advanced into the 
Country : They are at too great Diſtance from each 
other to obtain a grazing defence, therefore it is not 
from them we muſt expect what we ſeek for. 


One Line only, whatever inclination we may give pl. xx. 


. 


Re- Wir, cannot flank the Lunette and the intrenchment : Fig. ; 
onts, Were we not convinced of the Dangers and ſmall 
e ad- effect of Defences badly directed or very oblique, 
loubt WM we could not deny that the directions of theſe Fires 
Snot Hare too ſcattering to part from one and the ſame 


Point. 

Since then one Flank alone, will not ſuffice, let us 
endeavour to obtain two. Cut the Front (ſuppoſed 
of 120 Fathoms) into two equal Parts by a perpen- 
dicular; give 35 Fathoms to the briſure of the 
Branches ; 18 to the Demi-Gorge of the Redan, and 


II be Nas to the Capital. Lay down the flanked Angle of 
oted, the Lunette, 60 Fathoms from Interſection of the 
n of perpendicular with the front Line; make its Faces 
not Ny Fathoms, and draw them to a Point on the Branches 


of the intrenchment, 20 Fathoms from the extre- 
mity. 

The Capital of the Lunette will thus be cut by 
the Line of Fire, at a little more than three Fathoms 
from the flanked Angle; ſo that this Piece will be 
Er defended on each Sid eby 20 Fathoms, and the Branch 
tions. Hof the intrenchment by 22 Fathoms, of a Fire 
e ef. almoſt grazing ; which is all that can be deſired, 
cially There remains only the Communication to trace 
mand and it certainly is not the moſt eaſy part. The 
od of Enemy cannot there be well diſcovered but in Front, 

by a part equal to its breadth ; Beſides, if it is raiſed 

TheFmuch, it is evident it will maſk the Fire of the 

Branches, and if it is ſunk, it will not command 
G 3 enough 
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enough, and be plunged into from the Ground with 
Out. | l g 
To guard as much as poſſible from theſe incon- 
veniences, # E only 15 Feet for the Paſſage to 
0 


the Gorge e Lunette, and increaſe it to 30 at 
the fanked Angles of the Branches of the intrench- 
ment. 


By this obliquity, I hinder the Fire from grazing 
too near the Angles, and have the advantage of op- 
poſing an Enemy, when entered by the op ſite ex. 
tremity, with a Front more than double theirs; 
but as it is an Angle, and conſequently cannot afford 
II the fire neceſſary, I would raiſe a Tambour, or 
Traverſe en Glacis, at the beginning of the Com- 
munication, and make little Branches on each Side 
parallel to thoſe of the Redan, as may be ſeen in 
the Plan, | : 

As to the elevation, I would raiſe the Top 3 Feet 

only from the Ground, and ſink the inſide 16 inches, 

that isjuſt as much as neceſlary to give the Parapet 

a proper height: The ſummit muſt be flat, without 

— — or ſlope, that the Fire may horizontally graze the 
untry. | 

Twodifferent motives make me here reject Banquets; 
one is, that as we cannot give them leſs than four 
Feet in breadth, including the ſlope, the Commu- 
nication would by this means be widened 8 Feet, and 
conſequently more expoſed to be taken in Rear ; the 
other, that the leſs the Communication is covered, 
the more it will be plunged into from the Branches 
of the intrenchment, 

It is impoſſible to hinder two Lines, parallel to 
each other, from battering one another ; therefore 
one Communication always fires on the next, and | 
know no other remedy for it, but to place Lunettes 
at every other Front only. Theſe Flanks would 
then ceaſe to be hurtful to each other, and would 
protect the intermediate Front by a reverſe Ar 

| whic 
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which may be ſhortened ſome Fathoms, if we would 
have it better defended. 

VII. This kind of Lines, is complicated enough, 
et when we have more time than neceſſary for the 
eſſential diſpoſitions, and the Troops are not fatigued 
with ſervice, it may be prudence in a General to ſeek 
means of prolonging their employment ; beſides the 
real uſe he would draw from this for the ſecurity of 
the Camp, it is well known, that it is the moſt a- 
greeable method of preventing Deſertion, Sickneſs, 
and all kinds of Diſorders, which Idleneſs expoſes a 
Soldier to: So important a ſubject requires our moſt 
mow attention. 3 
hen theſe Schemes, ſpeculative as they appear, 
ſhall be difficult to put in — when Hes ſhall 
haye faults equal to thoſe of the common Method, 
or even more eſſential, it will be always uſeful to 
mention them, to give them their full Career, if I 
may be allowed the Expreſſion, and to ſhew what 
variety a ſubject, hitherto treated in ſo plain and 
uniform a manner, is ſuſceptible of. 

I would therefore propoſe the Enlargement of the 
Work in view, tho' it were as conſiderable as it is 
otherwiſe. : 

The Figure being traced as before, excepting the 
Redan, which 1s here left out, draw a Line of De- 
fence, from the flanked Angle of one of theſe 
Branches, to a Point on the other, 45 Fathoms from 
the Saliant ; from a Point, twenty Fathoms on the 
Line of defence, let fall a Line which ſhall be per- 
pendicular to the other Line, and it ſhall be the Flank; 
this Point at 20 Fathoms alſo ſerves for the direction 
of the Faces of the Lunette. 

This alteration is but trifling in itſelf, ſince it is no 
more than a briſure of 25 Fathoms Baſe, but it pro- 
duces a very great one in reſpect to the Fires: Ac- 
cording to the firſt Plan, thoſe of the Branches croſs 
all on the rentrant, they cover it entirely with a pa- 
rallel Fire, and are croſſed by that of the Redan ; but 
weare obliged toleave one ſpace vacant, not to batter 

S 4 the 
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Lunette: The Fires of the new Briſure, the one part 
cutting the Capital of the ſame Branch, and the 
other grazing the oppoſite Saliant, croſs with the 
other defences. | | | 
We here employ all that Space, which for fear «f 
firing on the Lunette, we were obliged to leave va. 
cant in the firſt Plan: This Circumſtance, and that 
eſpecially of the two additional Columns of Fire, 
which cover the Saliants, ſhould recommend this 
Plan, as well for uſing Lunettes, as for forming 2 
plain intrenchment. | 
But this does not prevent us, even in the Caſe we 
are ſpeaking of, from making a good uſe of the other. 
We ſhould, as I obſerved, only place theſe ad- 
vanced Works in every other Front, and the inter- 
mediate Front will be very well traced after this 
Plan. The large Columns of Fire which co- 
ver the rentrant, ſerve as a Lunette for the ſecurity 
of it.; the Saliants will be well defended, ſince be- 
ing common to the adjacent Fronts, they will be FWakin, 
croſſed by four Columns of Fire. | 
We ſhall hereafter find, by the briſured Tenaill, 
and by the double and treble Flank, that this 
Branch of Military Architecture, is as capable of 
producing as ſtrong Fartifications as that of Places, 
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CHAPTER Tm: EIGHTH. 


"i WW. Of baſtioned Lines, after the common Method ; their 
hat Defefts, II. A new and more perfect Method, III. 
10 Scheme of Lines with detached Baſtions. IV. With 
this WI rached Forks, V. Of Lines detached in parts. VI. 
S 1 i Yorks to be made for a Day of Battle. VII. Exam- 

ple for their uſe at the Battle of Fontenoy. VIII. Of 
Lues joined io Works, cloſed at their Gorge. 


ad- . 

ter- H E- inſufficiency of Redans for the De- 
this fence of a Line, happens, as we have ſhewn, 
co- Nom the great obliquity of their Faces: Suppoſing 
* e Curtains ſtraight, we cannot remedy this but by 


anks, and to add flanks to theſe Pieces is abſolutely 
king Baſtions. 
We gain by this additional Fire of the Flanks, for 


zille, Nat of the Faces croſſing in Front, ſerves inſtead of 
this Wi exceeds that of the Redans; it is true, the Ex- 
> of Wit of the Figure produces this advantage in one 
ces. Whect, the reſt depends on the Curtain, which is 


t weakened by it, as it is ſhortened in propor- 
on, 
This made me reſolve to baſtion the intrenched 
amp at Rufſenheim, and afterwards that of Spire, I 
ould have ventured this Novelty with much more 
lurance, had I known myſelf ſupported by ſuch an 
uthority as the Marquis de Santa Cruz, but his Book 
d not then appeared in France. To flank an 
Intrenchment, ſays he, ſpeaking of that of an Army, 
| would not confine myſelf to ſaliant Angles, 
whoſe defences, are obtained under very obtuſe 
Angles, by which the Defendants are greatly em- 
barraſſed: But I would form Baſtions, Thi 
18 
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wonder that they were neglected, even to appear u 


Front, 25 perpendicular, and 35 for the Face 


- we have already mentioned, 
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This kind of Lines is without doubt better, an 
at the ſame time more beautiful than that with Re 


dans, ſuppoſing however, that there is no othe 
real beauty, than what is uſeful, We may the 


known, before the Siege of Philipſbourg ; they wer 
the firſt and only of that kind that I had ſeen. 
I traced one part of them which had 130 Fathon 


the flanks were perpendicular to the Lines of [ 

fence. | 

Being acquainted only with theſe, I ſhall given 
others for Examples, and as my ſubject has oblig 
me rigorouſly to examine the common ConſtruQi 
of Redans, I cannot, for the ſame reaſon, diff 
doing the ſame here. | 

The common Conſtruction is ſuch, that the Cl 
tain is covered by ſo much Fire, as to become 
ſome manner inacceſſible : This apparent advantag 
is no defect in itſelf, but it neceſſarily produces on 
The Fire a Front can furniſh, being always pr 
portionable to its Extent, if we direct too mud 
towards one part, conſequently another muſt wa 
it; Our greateſt care therefore ſhould be to diſtribi i 
it equally throughout, having regard to where the 
may be the greateſt occaſion of it; but that is n 
done here ; the Curtain, the moſt rentrant part, ( 
courſe the ſtrongeſt in itſelf, reaps almoſt all this dt 
fence; and the parts moſt ſaliant, and conſequent 
the weakeſt, that is the Faces, have none at a d 
tance from the Angles, and are not flanked, b 
very near, and for a ſmall breadth. 

I dan't know that hitherto theſe Defects have bee 
much regarded, perhaps they have been thought in 
vitable, as being nearly the ſame as thoſe of comme 
Lines; they do not appear leſs important than thc 
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The firſt objection is, that the Ditch being parallel 
roughout to the Maſter Line, the Counterſcarp muſt 
de one part, fo that the Enemy in the Ditch cannot 
x diſcovered from the oppoſite Flank, I have be- 
ore mentioned this inconvenience. | | 
W The ſecond, not quite ſo obvious, was made to 
ne by M. de Cormontaigne, an Engineer of great 
bilities and reputation; it is, that the Enemy, maſ- 
ers of a Baſtion, but yet too weak to march forward, 
ill be diſlodged, or driven back, with great diffi» 
ulty; for having their flanks covered by thoſe of the 
ork, they can only be attacked in Front, and by a 
Front in proportion to their's and the number of 
eir Troops, than in a Redan; becauſe of the ſmall. 
xs of the Redans and the great obliquity of their 
ces. I will examine this obſeryation with all the 
ue and attention it deſerves. | 
II. The greateſt Defects of theſe Lines, being near- 
of the ſame kind as thoſe of the common Method, 
e may remedy them by almoſt the ſame means. 


af the Lines of Defence; including their inter- 
tion and the flanked Angles; let fall the flanks 
are on this Line, and thus form a briſured Curtain. 
The Figure ſuffices to ſhew that we thus gain two 
ditional Columns of Fire on the Capitals, and that 
Where is more left for the Curtain than it can want 

or its defence. | 
As to the cover which we find in part of the Ditch of 
he Faces, towards the Angle of the ſhoulder, I know, 
o other remedy than what I recommend for the in- 
eFrenched Camp of Spire, and luckily that is ſufficient. 
The hurtful part of the Counterſcarp muſt therefore 
e taken away to about three Feet from the bottom: 
or Example, if the Ditch be ſeven Feet deep, the 
de is ſloped for four Feet, in form of a Glacis, which 
uſt be ſo directed as to be grazed by a Line __ 
rom 


| always ſuppoſe the Front 120 Fathoms. Give Pl. xxl. 
ne fifth to the perpendicular; make the Faces Fig. 2. 


Pl. XXII. 


Fig. 1. 


gle. 


— 
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from the ſummit of the Parapet, to the point where 
the ſlope begins. | 1 

The firſt difficulties being got over, I paſs to the 
laſt. The Redan and the Baſtion ſuppoſed cloſed x 
the Gorge, reckoning from the Maſter Line, the 
firſt contains 330 ſquare Fathoms, and the Baſtian 
1770: : One of the Gorges is 30 Fathoms wide and 
the other 76 | | 

Therefore to attack the Enemy with equal advan. 

we muſt occupy a Front more than five 
times larger before the Baſtion than before the Re. 
dan, in regard to the Number of Troops they ca 
contain; but as we muſt only conſider the Extent o 
their Front Rank, this is reduced to little more than 
twice and a half. 
I think. we may compare theſe Fronts in the fol 
lowing manner. Form a rectangle triangle without. 
on the Gorge of the Work ; on each of the ſmal 
Sides, at their extremities joining the Hypothenuſ, 
elevate a perpendicular 60 Fathoms long, from the 
middle of the Gorge, and with this Radius deſcribe 
an Arc of a Circle, and the Fronts will be formed b 
Chords. A | 
I ſuppoſe all the Fire contained in this part of i 
Circumference, becauſe the obliquity of the Sb. 
beyond theſe extremities would not ſufficiently en 
ter the Work. 

We ſhall then find in the Redan five Fronts 
which may be advantageouſly placed in that Space if 
one that is equal to the Gorge, two equal to the ſmall,;":"> 
ſides of the ReCtangle-triangle, and two others large 
than theſe, and ſmaller than the firſt. ſen tak: 

The Baſtion affords but three, one equal to the 
Gorge, and two equal to the ſmall Sides of the trian 


Without Recourſe to Calculations, as long as ſuper 
fluous, it is evident by the Figure, that the Front 
which can be diſpoſed againſt the Gorge of the Bal 
tion, are not near double in length to the ſum 0 


* 
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he others; for if we compare the Ares of the Circle, 
e ſhall find that one is more than 133 Fathoms, and 


he other only about 206. In fine, the Radii of theſe 
„that is, the diſtance from the Point from 


the whence I fup ſe the Fire to come, the middle of the 
1 a Worg between 77x and 72 Fathoms in the 
the Redan, yi 91 in the Baſtion z another a 
ſt n this laſt Conſtruction. 


The Obſervation muſt chen be alinowledged 
and if we come to cloſe with the Enemy, it is 


Ivan m_ force them from the Redan, being drawn up 
five of a reverſed Coin (a); but after all, the 
yp ge of the Baſtion is but 97 Fathoms, and the 


tal of the Fronts, which batter it at right Angles, 
more than 184; therefore there is - no: Equal! 
thuſferween the Aſſailants and Defendants; and tho 

to this Inconveniency, I doubt if the Engineet 
e fol bo diſcovered it, thought it confiderable enough * 
thou Wet a Method, otherwiſe fo — 
{mal III. In 
benuſe, 


#1 , 
m the (« Coin, 8 or kobelhu ot the Ae. is an orger of 
ſcribe i. celebrated in antient Hiſtory. . M. Folard (who is inclim d 
; h 5 that i it is not a triangle but a Corps of ſmall Front and 
ed — 8, that the Greeks wete not the inventors of it 1 
| of 4g , and particularly the eus, knew it before the 
of the — x in Polybjus, Thucydides, ben, Arrian, Plutarc = 


Sho. and in Cæſar, Livy, Tacitus and many othefs. © Accordin 
Tacitus, the term Cuneus, does not always ſignify a trian 
ly More, but a. Cohort 3 Cobors, he diſtinguiſhes 'from"Turme, A 


dion,” thus, that Caneut implies many Corps of ing; 
dawn up with a great depth; and that the Cohort commonly con- 

ted of wh e Greeks, od bene wrote on the Wars of the 
mans, have forte the s Embokon, where the Latins have 
id the Term Cobors, in, the detail. of the ſame: ions; bay 
dove all, Livy, who has 4 ag Pahybiug- Wege — 2 
ſten taken Embolon for a ang „When by. that Word, the Greek 

iſtorian, underſtood 2 Cobo r $2 er Ws Emperor Jalinian, 
is order of Battle chang d its Name for that of Capu# porcinum, 
t the Battle of Leigfc in 2631, where the _— were to- 
ly defeated, Gu/tavas introduced the ſimple Coins between his 
; ſuper igades of Infantry: This method ſubſiſted after the Death f 
Front: 1 great King; the Swedes us d it at the Battle of Oldeiborp in 

ne Bas 633, and at that of Wite-Weyer in 1642. However, the Figure 
H re convinces us that our Author means a triangular Figure. 


Tronts 
Space 
e (mal 
large 


to the 
e trian 
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pl. XXII right Line, with ſome Saliants at a Diſtance MM / 
Fig. 2. Lach other, intending to flank it by ſome detach 
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III. In 1143, Neceſſity obliged me to invent 
kindof Lines which I think in certain-Caſes; th 
is to ſay, when we are to turn a ſmall: River, or fl 
the Ditch with Water. It was at the Camp unde 
Landau. Mareſtball de Noailſes ordered me, when 
was leaſt prepared for it, to trace an-Iritrenchmer 
from the Mill of Offemback: to below the Village a 
Offerſbeim ; it was near 2400 Fathoms: The Wo 
brdered to be begun by Break of Day, and it was the 
almoſt Night, and I half a League from the Plac 
The Word impoſſibility ſhould certainly be eraſed q 
of: the Soldier's Dictionary; it is a mortifying Word 1 
make uſe, of: The Thing did not yet appear pre 
ticable to me. I therefore prapoſed to trace it in 


Works, when more at Leiſure. + 7 7 
An Engineer has great Reaſon to be ſatisfied wit 
his Orders, when the General who gives them 
himſelf an Engineer, and does not diſdain to ente 
with him into the moſt minute Detail. I points 
gut the Impoffibility, which he was not ignorant d 
and the Expedient which had ſtruck in my Mind 
he underſtood me with half a Word, and conceive 
even before I had explained myſelf, the Advantag 
of having a Parapet and a River before one, whe 
ve have hot Moment to loſe in intrenching 0 
ſelves, and that the Works with Flanks that I pr 
poſed, furniſhed four Columns of Fire, inſtead of tut 
and being ſeparated from the Intrenchment by i 
Ditch full of Water, if the Enemy took it, the 
were not much more advanced, ſince they could n 
keep there; and in fine that nothing was more ac 
vantageons, than to have Artillery placed in Work 
projected beyond the Line. "1 
The Day was quite ſpent when J arrived at th 
Place, and the Fires I had lighted to ſhew the Lin 
were confounded with thoſe of the Camp, and | 


add to my Misfortunes I had a Fever: I was yy 
| 0 


— — _ 0 — — —— —— — 


nt ¶ Pre ſoon obliged to leave the Party; but at 9g o Clock 
;thalfhe next Day the Line was tTaced : In ſhort, being 
r filorſe than the Day before, I had great Occaſion for 
inde an Aſſiſtant as M. de S. Paul, and was alſo 
hen uch obliged to Le Chevalier de Beauſobre, at preſent 
men{Molonel of the Huſſars. * 
ige This Work begun the ſame Day, was finiſhed be- 
Won re 1 had traced the detached Pieces, becauſe I was 
s thefWherwiſe employed: And as it was thought that 
Pla ching more was to be done than what appeared, 
d dis long Line without Flanks was ridiculed. with 
ord me Appearance of Reaſon ; and the Motion of 
 prcWince Charles of Lorrain, having obliged us in the 
it in Whean time to ſend a conſiderable Detachment to- 
ads the higher Rhine, and to retire with the reſt of 
Troops behind the Moutre, I doubt if this Piece 
Work gained me any Credit with moſt Officers 
the Army. | 

We find that Baſtions here have not the Inconve- 
ncy I have ſpoken of in the preceding Article (for 
ſe Lunettes with Flanks are in Effect detached 


d wit 
* 
0 ente 
inte 


ant d tions) ſince the Enemy cannot keep there when 
Mind has done his utmoſt, that is, when he has forced 
ceive@& Line: But this Method is not good, when the 
rantzMich is not full of Water. 

„ We v. I practiſed another occaſional Method of for- 
ig oujing, much more expeditious, at the ſame Cam 

t | pon Querchem to the Mill of Offemback. - | 
of two This Method has the Advantage of the other, 
it by Ning practicable in dry or wet Ground, it conſiſts in 
t, theFW'cring the Front of the Line with detached Works, 


uld nc 
OTE 4a 


Work! 


1 at th 
he Lin 

and 'Y 
is there 


med ſo as reciprocally to defend each other, or 
le which may afterwards be added in their In- 
als, 

When we are likely to be diſtreſſed for Time or 
orkmen, the Diſtance from the Middle of one of 
e Works to that of the next may be 240 Fa- 
If attacked in this State, the Enemy 1 — 

r 


fo 
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break thro” the Intervals, without firſt taking the 
Pieces, or being flank&Q. - 
If we have Time, the intermediate Pieces are 
conſtructed, and the Line is then defended in the 
ſame Manner as the Scheme' before-mentioned for 
Piling, or what was practiſed in the Plain of Deckendyf 
We may alſo obſerve, that in this Caſe we ar 
exempt from one of the great Defects of Lines i 
eneral, which is, that we cannot ſally from then 
— by Files: But as it is neceſſary, eſpecially when 
inferior in Number, to guard againſt theſe great Ii 
tervals, nothing prevents our cloſing the whole after 
wards, by ſtraight or briſured Curtains. 

Great Care muſt be taken in tracing theſe Line 
Piece by Piece, leſt we ſhould batter the Worl 
which is to follow, inſtead of flanking it. 

V. Thoſe Lines which are formed of detachet 
Works, tho' they may be eſteemed as of this Kine 
are traced in a very different Manner. Such wer 
thoſe according to the Hiſtory of M de Turenne, whid 
were raiſed by General Merci in 1645, for the Batt 
of Nordlingue ; each Piece was, compoſed of a Reda 
plac'd/in the Middle of two common Demi-Curtain 
whoſe Extremities were terminated by a. Crotchet. 

As I only quote this from the Plate, which had 
Scale, I do not know what were the Proportion 


but changing the Figure a little, I would recommenhict 
the following Inſtruction. n. Mar 
Draw lines 100 Fathoms long, and 100 FathonWoliti, 


from each other. At the Middle of each Line tra is Ce 
a Redan of 30 Fathoms Gorge, and 24 Capital. Ito bez 
At the Extremities of theſe Lines, elevate Peſſſtime | 

pendiculars of 20 Fathoms, for the Briſures of and 
Branches; from the Foot of the Perpendicular to tiffurſu, 
Summit of that of the next Front, draw the Line but w 
Defence, on which lay 6 Fathoms for the DirectiqYWhich 
of the Crotchet. Work 
Theſe Intervals are covered by 4 Columns Neeſſar: 
croſs'd Fire, on which Account I make them Þ Th 
large weak, 
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ger: The greateſt Part of the Branches have 3, 
ithout reckoning the direct Fire; and the Faces of 


thee 


es 2 Fire 
in th e Redans are flanked nearly at right Angles by the 
ed fir hole Length: of the Branches; Advantages which 
end Ne Intrenchments of General Merci had not, as the 


ve ar emi-Curtains formed a right Line. me 

nes u As to Cannon, they may be placed at the Angles 

then t the Redans, or if we chuſe only to uſe ſmall Arms 

when In theſe Works, we may place them in the Inter- 

eat IU. Hils, as General Merci did. | 5 

after in fine, Intrenchments, detached in parts, may 
e fortified after many different Ways. All are 

Line od, in proportion as the Intervals are, and each 

Won icular part is, is more or leſs defended. 

VI. This ſubject naturally leads me, to ſpeak of 


tachel other kind of F ortification, which does not dif- 
Kinder much from this, 'tho* we cannot properly give it 
verde Name of Lines.  Excepting the la, whoſe uſe 
whicWs more doubrfal, all the Lines we have ſpoken of, 
. Bati{Wither ſuppoſe, that we ſeek to avoid an Action, or 
Redarire not willing to loſe the Advant gained by 
\rtaindhem 3 but their uſe in regard to Battles, is not 
chet. Wonfined to the defenſive alone 


had 
Ton 
nmen 


When a General more than equal in Forces, or 
eſolved to riſk an Engagement, — to a Camp 
rhich he has reconnoitred, to ſtop an Enemy; or 
by drawing nearer to them, will oblige them by his 
Pohition to attack him; will not attempt to intrench 
his Camp at the Moment almoſt of the Action, and 
0 begin Works which probably he would not have 
time to finiſh ; he would not beſides encloſe himſelf, 
and put it equally out of his Power to attack, 
purſue, and reap all the Advantages of a Victory; 
but will ſeek to ſecure himſelf by thoſe precautions, 
aich often decide it; precautions eaſy, of little 
Work, and which in no manner obſtruct the ne- 
mus Neeſſary Movements. ba | 
nem i Theſe precautions commonly conſiſt, eſpecially if 
largeweak, or the Cavalry, or Wings not ſufficiently 
H ſupported 


atho 
Ie trac 
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ported, in ſecuring the Flanks by Felling, o Fro 
aux de Friſe, in deepening Ditches with uprigi u 
Banks, in ruining Bridges, in deſtroying Fords, aui 800 
. to render them every where as inacceſſible : 
ible. . 7 Tru 
8 there are Villages, or ſome great Building 
towards their Extremities, they muſt be put int 
a ſtate of Defence without loſs of time; the ſans 
uſe is made of them when they are directly in the Lit 
eſteeming them as fixed Points and Flanks. In fi 
if we have leiſure, large Redoubts are conſtructe 
if not on all the Front, and ſo as their Fires may crc 
at leaſt in the weakeſt Places, or from whence thx 
Artillery can be moſt advantageouſly ſerved. 
It is uſeleſs to add more, for as all depends on Cir 
ſtances, nothing poſitive can be ſaid; and ſpeaking 
in general would only be unneceſſarily repeatin 
what I have ſaid in th Article of 4th N 
VII. I cannot give an Example of theſe Preca 
tions, more known, or more convincing, than th 
of the Battle of Fontenay: But as it 1s foreign to m 
ſubject to give a Detail of the Engagement, I b 
confine myſelf to what concerns it, by the wiſe Di 
poſitions of a General, who all Zurope confeſſe 
juſtified in the beginning of that War, what a cele- 
brated Writer had predisted of him (a). 
The Right of our Army being ſupported by 
Antoin, and conſequently by the inundation of the 
Schield, it was nèceſſary for greater ſecurity to in- 
trench the Village, which was done in the Night, 
by the Troops that guarded it. 


From 


(a) M. Folard, ſpeaking of the Method of firing which M. 
Saxe had introduced into his Regiment, a Method (ſays he) ul 
% that I admire, as much as its Inventor, whoſe Genius is one of 
the greateſt Military one's I know; and we ſhall find in the 
© firſt War that we are Engaged, that I am not miſtaken in what Ine 
think“. Book II. Chapter 14th. | 
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From Anton to Fo , another Village 
5 nched with great care, an which was the _ 
$00 Fathoms. This Front was covered by three 
. tedoubts, the firſt on the Side of Fontenoy, the ſe- 
ond 100 Fathoms from the firſt, and the third 40 
athoms from the ſecond, they were conſtructed, 
dave roughly thrown up, the ſame Nighr. The 
it'of time, in all appearance hindering their lin- 
the Fortification af the Centre was principal- 
| ended to; which was the moſt eſſential, be- 
ſe the reſt was flanked by the Village of Amoin, 
ch commanded almoſt the b — 4 GJ Brit 
The left, ſquaring with the Front, extended tothe 
ood of Harri, joining to the Village of Ramecix 


. 


e had felled the Wood at that Place, and poſted 
R 


egiment .of Graff im it, by: obſerve what 
led there. >» IA 1G 27 | 91 nor j 
| me-did not ind this Aying io eaſy bo f. 
nas the ef bue de Wound, coded ut 
s with the felling. which covered the 
e and 


N twer which Were raiſed. 
plied this ſo well, that the Bri ades whicde 
kfved in the heat -of * a reſẽrve to 
Dtm. , , Ne 10 an 
lated no other roof of the? of theſe 
ores, than — — Heled vey; 
to break — — This bolt by 
— 1 have ſeen of the Action, -¹ãas a 
pital Point, and of greater icanſequenice to:ais to 
end it, leaſt the Enemy once! Maſters of it, would 
we maintained n eee bd: have at: our 


ny in two. | 1! 91997 Yer? 
| have nothing more to add aa rhis Battle, but the 


ch » F*dinefs of our: Troops; for Works:ſo imperfect, 
ays he) Pd not be againſt ſo vigorous am kt. 

on 8 d without great reſolution. | Yer all the Fire of 
in the 


and the Redoubts, oould not prevent the 
— between both; à bold cou- 
H 2 rageous 


— 
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rageous attempt, and which ſeemed once ta . 
given them the Victory, but which att length, by. 
prudent Manoeuvre on. our _ was turned in © 

vour of us Nds dub 
III. The im portance of theſe Artitles, and ther 
connection with whe: ö ceeding; will favour: the d 
grefſion in the laſt : but to returm to our ſubject. 
It has for ſome time paſt, been ftrongly dehnt 
whether. or not it be proper to qi orks, cloſe 
at their Gorge, to Lines; it was formerly: . practiſe 
atleaſt we may judge fo by thoſe: of Earcumrva)|atin 
and — Moſt af Fort 
edtion prove this, and not only Redoubts, hùt gt 
Squares with half Baſtions, and atban contick 
Works. I 619 77 1. vo 9th et be 
ellhe Imperiale dem yet do uſe tbemofor ws fount 
them in 1734 at the Lines of ZErelingue 5 me 

we/heve/abantioneWthain {tire aſt biin e wo uſed tit 
Nas I believe-atithe/Linds 1 6 
herb we err Redoubis 3 — 
Places, aid ichieſſy wo deſend 
Batteries ii 72141 3 off: 13001 lo Hei, \ boil 
o Attheſame:tine haps we abacidodird tbe Bp 
ments for the Cavalry, whoſe uſe we ſhalt: typxakt 
bertaftor y at is notanlymne 2& «naw int 
pravitifed,. but wist ih ound berpi hat is 
ther we have greater to fg'thieidae; 
negledd the'dthery&yM>is ſometimes withrliels, 
Reon; andrea * 

ection;;andrforms ear of being. cho 

4 ch Vauhatd, i bs Memoirs crthe coach! 
Greer ſays i theſe Works were nod more (conſtr 
ed, becauſe they were found dangerous; bun 5 
atilymaſon bis alledgeß in his Tenni 'of 1 the fila 
mg verdte many, Vears after) is that. of U 
vn 5 ; thus he does not determine c 


tively, e only ſpeaks of the Circumvallat 
halt — — me to decide this Point 
ay, mult: only 'be” regard! 


therefore what I: 
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28 one ſingle Opinion, which I am obliged to venture 
by the nature or my Subject. 
There is no doubt, hut this Method, well may 
naged; might be uſeful in many reſpec ta. Theſe 
pieces elevated more than the reſt,” placed to advan: 
unge, hy their Protection and Command of Ground, 
ught defend the adjacent Parts; they are Aſylums 
« wall diſtances, under whoſe; Fire, the Troops, 
drove back, or broke, may take hreath and rally ; is 
is alſo common in a briſk Attack well ſupported, to be 
forced to abandon a Battery, which when regain- 
ed, and it is not without Example, the Enemy will 
have nailed up the Cannon or have been very care- 
leſs ; by this we are leſs expoſed to ſuch inconvenien- 
cies. | 

According to the Marquis Santa Cruz, we gu 
another Advantage. He would have us regard an 
intrenchment, as divided into four parts, and each 
part given to the Command of a General, who ſhould 
march with his Troops, to form in the pw deſigned, 
if the Enemy force on that Side; and they cannot 
form with more Order and Tranquillity than under 
one of theſe Pieces. | 
This v have ſhewn their Advantages; on the 
contrary, if the Enemy once enter theſe Works, the 
loſs of the Lines is almoſt certain, by the difficulty of 
diſlodging them. 

If this is the only inconvenience, as I believe it is, 
we may eaſily remedy it. Theſe Works are of evident 
uſe, they muſt then be made; we have every thing 
to fear if the Enemy once take them, they muſt then 
be conſtructed with ſo much care, as to hinder their 
acceſs and not expoſe ourſelves to ſuch Danger. 
When 1 ſay they muſt be made, we muſt under- 
ſtand, that it is not diſtinctly on every occaſion, but 
when we have time m_ them into ſuch a ſtate, as 
not to be carried b ault, and principally in Lines 


vin] conſtructed ar leiſure, and deſigned to laſt a long 
ume. 


All 
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| All kinds of Works gre not proper int ts 7— 

we muſt above all avoid thoſe 

of che intrenchment; for in an Alarm in the Night 

and often in the Day, the Soldiers mounting the 

Parapet, fire confuſedly, on all Sides. The Star, a 

advantageous Piece, if within reach of another, 

_ for Example, to be avoided. The chief car: 
is to perſect the Works and cove 

the ce OO RT As 
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— CHAPTER Tur NINTH, 
. , Of the Advantages to be drawn from a River, to cover 
"WW Lines. II. What is 10 be done in flat Ground, when © 
— under Fire of the Intrenchment. III. When it is at a 
Diſtance from the whole, or any one Part. IV. Of 
— Inundations; Caſe where they may be made by ſingle 


Dams. V. Thoſe made with Sluices ; their Incon- 
ventencies, VI. A more perfect Scheme. VII. Scheme 
of an Inundation for Lines that are to ſtand a long 
time, VIII. Multiplicity of Dams; Means of cor- 
refting it. IX. Dams very long: Means of defend- 
ing them. X. Recapitulation of all theſe Defects. 
XI. A new Method of forming Inundations in flat 
Ground, in any Place. 


| F all the Aſſiſtance that we can from 
the natural Situation of the Ground for the 
fence of Intrenchments of great Extent, ſuch as 
ines, there is not any more advantageous than a 
dy of Water, which is, or can be made, fo deep 
not to be forded. = 8 | 
This Aſſiſtance, ſo defirable, would naturally pre- 
nt itſelf, without any Neceſſity of improving it, 
henever there ſhall be a large River in Front, was 
not for one ' Circumſtance, always joined to it, 
amely, that of being drained by an Enemy. 
It is very rare to find theſe Advantages united: 
he Courſe of a River, ſuch as we here ſuppoſe, is 
ways of ſo great extent, that its impoſſible to line 
ne of its Sides entirely; and whatever may be our 
ituation, or Extent, the Intrenchment will not hin- 
ler an Enemy from paſſing above, or below us. 
Theſe Rivers therefore, ſpeaking in general, can- 
t ſerve for this Uſe, or rather they become in them- 
lves almoſt impenetrable Barriers, by the Help of 
uch leſs, and quite different Works, which we ſhall 
eat of in Chap 10. 180 
I Moſt 
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Moſt ſmall Rivers are preferable in this Caſe, to 
large ones, for they commonly riſe in the Moun. 
tains, and running through' a flat Ground for ſome 
Leagues, empty themſelves into others much mom 
conſiderable. | 

The great River and the Mountain, in this Caſs 
ſerve to cloſe and ſupport the Extremities of the 
Line, and there is no more to do, than to render the 
Front difficult of Acceſs, by the Aſſiſtance of the 
ſmall one; which is executed after different Mannen 
according to Time, Places and other Circumſtances 

II. We have before obſerved, than when a Hil, 
or Eminence, runs parallel to the River, the Line 
muſt be traced on it, as well to have a Command 
as that the Camp is more dry and wholeſome, au 
the Communications are on firmer Ground, and bettt 
for Carriages. 3 : 

When the Line thus traced is every where at apt 
per Diſtance. from the River, that is from 80 to job 
Fathoms, it is a great Advantage, as; the Paflag 
is defended by ſmall Arms, without, much Labou 
n RT LEE IPER | 

If the Meadows between, are level and of a gre 
Breadth, ſo that they cannot retain the Waters, off 
we want Time or Means to undertake a greatd 
Work, we muſt be content to raiſe. them with 
their own Banks, and keep up the Water at certai 
Spaces that it may not be forded: There are few thi 
have not Banks 5 or 6 Feet deep, and that, i 
ſufficient ; if they are ſteep, they are a greater Ob 
ſtacle to the Enemy. 8 

Theſe Waters are commonly ſupported by Damm 
of Earth, which riſing above the Banks, force the 
Water over the Meadows; theſe Retainers, the oll 
ones. I have ſeen, have a great Inconvenience, # 
they ſerve for Bridges to the Enemy. Thoſe I ins 
vented at Deckendorf,, and uſed in 1743 at the Camp 
of Queich, are exempt from this Defect ; their * 
cular Conſtruction 1 reſerve for another Treatiſe. 
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Their Number depends on the greater or leſſer 
all of the River, and the Height of its Banks from 


Water t for Example: 
E this Fall be two Feet in 100 Fathoms, and the 
depth of the Bank only five Feet; the Dams muſt 
f Courle be: repeated at every 25 Fathoms, in order 
preſerve four Feet and half of Water externally at 
Foot of each; which is the proper Height or 

depth, that it may not be forded. 

But if this Fall be only fx Inches, and the 

anks 7 Feet, a Dam at 500, Fathoms Diſtance will 
N 


Goes the Lane — = 


J 


ne; a very advantageous, Circumſtance, as the 

nemy are thus prevented from throwing. Bridges 

er it, or cutting the Dams; yet when, the Ri- 
runs 100 Fathoms from it, which I reckon. a very 

oper Diſtance for ſmall Arms, we may, by addi- 

nal Works, draw. as much ur more Aſſiſtance, 

it runs offen an Elbow, and theſe Ae or Pl. xrv. 
rves are neither too open, nor too much ſunk, Fig. 1. 
ne advanced Works, joined to the Intrenchment 
— Communications, will be ee to, pro- 
them. 

H the Depth or Breadth of theſe 8 render Pl xv. 
at Expedient ſubject to Difficulties, a Canal muſt Fig 2. 
cut from one Extremity of the Curve to the other, 
J a ſtrait! Line; obſerving to dam the old Bed, 


III. In the preceeding Article, 1 have ſuppoſed the 
| hole Courſe of the Riyer under the Fire of the 


i theſe Places, left: the Enemy: ſhould turn off the 
. n 

D in fine, when abe River jn.overy where at too 
t a Diſtance,” we are obliged to hollow a new Bed 

it, if we would draw any other Advantages than 

Nature of the Situation. 

The Direction of this new Bed requires ſome eſ- 

tial Obſervations : If the Eminence on which we 
pole the Iatrenchment, is too high to carry the 


ater up, or the Side next the Meadow very ſteep, 
I 2 the 
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the Canal may be cut from 15 to 20 Fathoms di 
tant, or more, if that is not ſufficient to comman{ 
it throughout, throwing the Earth on both Sides, i 


Form of a Glacis, which increaſes the Depth. I f E: 
from 15 to 10 Fathom, becauſe that Diſtance dos tural 
not diminiſh the Effect of ſmall Arms, and a Soldier, ¶ it cat 
eſpecially if he is not well diſciplined, will be | In 
confuſed,” and fire more exact, than if the Enem Valle 
was nearer. Th een 24 no ot! 

Where the Hill is ſteep, the Line ſhould lie as ci: the 1 
to the Edge as poſhble, and the Side ſcarped, to ren be hu 
it difficult to mount the Intrenchment ; and where» An 
are obliged to run off from the Side, it tnuſt hett 


made in Form of a Glacis, ſo as to leavc/ no Cor 
before it; which alſo furniſhes Earth for its Conſtne 
tion ;or"elſe, at leaſt in the firſt Caſe, we ſhall 
obliged tb dig a Ditch, Which being very low in 
gard to the Summit of the Parapet, will be ba 
de fende. n | 1; th! a 1 
In the other Caſe, that is if the Intrenchment ſg: 
gently down to the Meadows, and we bring the Rint 
there, we can do nothing better than turn it into i 
Ditch; it is then indiſpenſable, as well to defend i 
Acceſs to the Parapet, as to get the Earth of whit 
it muſt be made. 
The River, which muſt be dam'd, at the Pin 
it quits and where it falls again into its old Court 
being at leaſt ſufficient for a Reſervoir to ſupply th 
two different Canals with Water, will alſo ſerves 
double Barrier to the Intrenchmentt: 
IV. When the River flows without much Rap( 
ty, ina Valley, bordet' d by Hills, or when the Gre 
riſes gradually to the right and left - of the River, 
are able to throw all before it, under Water. a 
Theſe Inundations are made by Dams of Earlf"iling | 
which croſſing the River and the loweſt Part of Muir d b 


Ground, retain and elevate che Water; but as Ming ſ 
Water carries away the Dam if it ſhou'd overfl - _=_ 
. oe uso Cal 
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care muſt be taken to make proper Outlets or 
Voiders. | 

Experience ſhews us, that Water flowing on na- 
tural Ground and ſhallow, does not hollow it, when 
it can extend itſelf. 

In Conſequence of this Obſervation, whenever the 
Valley ſlopes towards the River, we have Occafion for 
no other Diicharger than the Ground itſelf beyond 
the Dam; but for greater Security the Ends muſt 
be hurdled and gazon d. | 

Another Advantage reſults from this Work, for 
whether the Enemy cut the Dam, or turn off the 
Water by a Canal, they can only drain off one Part ; 
becauſe to drain it entirely, he muſt hollow and ad- 
vance, as it runs off to the very loweſt Part; which not 
being poſlible to be done in one Night, affords Time 
o diſcover and oppoſe them; beſides, they cannot do 
It without being greatly expos'd to the Fire of the 
Intrenchment. 

V. Theſe natural Diſchargers, ſave much Work, 
and do not require much Care in uſing them; but 
are only to be us'd in ſuch Places as I have men- 
on'd, Where the Valley is level, or ſo narrow that 
e are oblig d to run the Ends of the Dams home 
o the riſing Grounds, or even from one Hill to an- 
ther, it is evident we muſt have recourſe to ſome 
ther means. 

In that Caſe we commonly uſe Sluices of Wood, 
hich are conſtructed and placed according to the 
ſe they are deſign'd for. | 

When we are oblig'd to uſe them as Diſchargers, 
hey are erected on the Meadow, and the Flooring 
x'd on the Level of the Ground. The Advantage 
ariſing from this, is that there is no Excavation re- 
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of W©uir'd but for the Foundation, and theſe Sluices not 
as MPeing ſo deep as thoſe placed in the River, require 
erf eſs Time and Wood for their Conſtruction; they are 


lo eaſier manag d. The Advantages are attended 
vith different Inconveniences; the River not being 
13 able 
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able to paſs over the Flooring, cannot have its natural 1 
Courſe, without cutting the Dams which ſtop it; ¶ ano 
vhich is neceſſary to be done, when the Enemy being WW tne 
at a Diſtance, or when at the End of the War, we MW mu 
wou'd drain the Inundation. Hei 

Theſe Diſchargers alſo require a continual Atten- P 
tion; for the Baſons once full, the Vanns muſt be rais'd ¶ or o- 
to a certain Height to let a Quantity of Water paſs, MW if th 
exactly equal to what enters; I ſay exactly equal, WM cient 
for if they are rais'd too high, the Inundation falls It 
and if the oppoſite extreme, it may perhaps blow up 
the Sluice and carry away the Dam alſo. 

A few Hours Rain, or a ſudden Thaw of Sno, 
conſiderably ſwells theſe Mountain Rivers; they muſt 
therefore be watch'd as well by Night, as by Day. 

In fine, a Cannon Shot, or ſome Defect in the 
Wood, or their Conſtruction, may diſorder the whol: 
in a Moment. 

VI. The Count 4 Aumale having order'd me, As thi 
during the Campaigne in 1743, to put the Lines d {hhutte 
the Loutre in Condition, oblig'd me to ſeek ſome Mkcure 
Method more ſimple, more ſure, and leſs fatiguing them | 
to diſengage from the ſuperfluous Water ſome ner cauſe k 
Dams 1 wanted to raiſe, and alſo moſt Part of the ſtructi. 
old ones; for my Deſign was to dam thoſe Sluices than; 
moſt expos'd to Cannon, and thoſe that are made te D. 
low as the Bottom of the River, ſupport a great Heigii VII. 
of Water, which renders them leſs ſecure and diff. the W. 
cult to manage. heſe It 

I was reſolv'd therefore to uſe Reſervoirs of Wood Order, 
and the Flooring laid on the interior Side, three «Filling o 
four Feet from the Summit of the Dam, had accord Work r 
ing to this Scheme, a convenient Slope. Five Poli 
with Grooves, divided the Entrance into four equi 
Parts or Paſſages, making together 24 Feet opening River, 
which is double the common Breadth of theſe Sluices paſs at: 
and may perhaps appear exceſſive, if I did not gie The ( 
my Reaſons for ſo doing. d, the 
Water 
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ral Water paſſing thro' a Space double in Breadth to 
it; W another, runs about half as high, which renders the 
ng WW Inequality of the Body leſs ſenſible; it is therefore 
we much eaſter to keep the Inundation at a certain 

Height by Means of theſe Shutters. 
en- Beſides if one of the upper Sluices is carried aw ay, 
dor one of the Dams ſhou'd burſt, all is in Danger, 
als, if the Diſchargers are not large enough to give ſuffi- 
ual, WF cient Room for this additional Water to ruſh out. 
ll, It is for that Reaſon I make the Floors of the Re- 
'up MW ſervoirs ſo low; for in ſuch an Emergency all the 

Shutters muſt be rais*d, tho' it does not appear ne- 
on, Wl ceſſary; for the upper Waters continually encreaſing 
ault Wi the Breach they have made, come down ſuddenly in 
J. greater Abundance. 8 
the Theſe Reſervoirs ſhou'd be made at a little Diſ- 
hole tance from the Line on the Meadow, and not in the 
River, as the Depth would render them leſs ſolid. 
As they have leſs Wood Work uncovered, and as the 
Shutters ſupply the Place of Vanns, they are more 
ſecure from Cannon than Sluices, to which I think 
em preferable, as well for the above Reaſon, as be- 


nes cauſe being of a much lighter and leſs compoſed Con- 
the MiruQtion, there is no more Time required for them, 
aices than what the Soldiers, or Pioneers employ to raiſe 
le 4 Mithe Dam, ſo that all is finiſh'd at once. 


VII. When theſe Lines are made to ſubſiſt all 
he War, or even in Peace, one would chuſe that 
heſe Inundations may be made and fill'd on the firſt 
Order, that is to ſay, in the ſhort Time neceſſary for 
ee Willing or emptying their Baſons, ſome little additional 
-orl-MWork muſt be done. 

poſts i Each Dam muſt in this Caſe have a Sluice, the 
qualFCill of which muſt be as low as the Bottom of the 


ning River, and the Floor large enough to let the Water 
nicesWals at all Seaſons. ' 
give] The Courſe of the Water thus not being conſtrain- 


d, the Dams need never be cut to let out the Wa- 


Vate 14 ter 


* 


** 
— — ö — OO——_ 


120 "The Field Engineer. 


ter on any Emergency, when they are ſettled and 1 
well ſodded; ſuch in ſhort as we need not fear. whic 
This is the only Uſe I think we ſhould make of che 
_ theſe Sluices, as well fer the Reaſons already given, ¶ char 
as the following. | feren 

Firſt, Their Height being equal to the Depth  MWecular 
the River, it is often very difficult and ſometimes WM VI 
impoſſible to raiſe, or lower the Vanns, according u eren 
the Depth of the Water, for theſe Vanns being ven . 
high, are greatly preſſed againſt their Grooves, altho 
ſupported by the lower Inundation. I here ſuppoſ 
the common Vanns, becauſe they are ſubject to lei 
Inconvenience, than thoſe of a more complicated Con 
ſtruction, 

Secondly, The Superficies of the Inundation mu 
be regulated by the Shutters, and the River muſt fal 
entirely in a Caſcade. It is eaſily conceived what the 
Floor muſt fuffer, by the continual Preſſure of ſud 
a Body of Water, as well by its Weight, as it 
Whirling, and the Mud which will be gathered there 

Thirdly, In fine, theſe Sluices are commonly found 
ed in Clay; but as Liquids preſs in Proportion to ther 
Depth, the leaſt Filtration between the Earth an 
Floor, increaſing every Moment, may blow it un 
The Cill indeed is more ſecure, becauſe of the dow 
tail'd Piles, which ſhould be drove before and behind 
It. 

Theſe Sluices ſerving only to retain and drain d 
the Water, and not to keep it at a determin'd Height, 
have no Cccaſton for Vanns. Two Rows of Piles, di 
tanced from each other in Proportion to their Height 
ſerve for, and form with the Checks, a Coffer, whic 
is fill'd with Earth well ramm'd, or with Clay. Thi" 
Batardeau ſecures the Front Piles, which it ſupport 
and the Floor which it bears on; we have thus nothing 
to fear from Cannon. 

As to the ſuperfluous Water, it is diſcharg'd ban thc 
ſuch a Reſervoir as I have mentioned. re con 
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and 1 ſhall ſay nothing here of the different Ways, 
which according to Time and Means, we may turn 
e of che old Sluices of this Kind, into Reſervoirs and Diſ- 
ren, chargers; becauſe I reſerve that Detail and the dif- 
ferent Works which I here only hint at, for a parti- 
cular Treatiſe on their Conſtruction. 
VIII. Having thus ſhewn my Opinion on the dif- 
ferent Methods of covering Lines by Inundations, I 


to 

A. will here remark the principal Difficulties attending 

th, chem, and the Means 1 would recommend to ſur- 

poſe mount or avoid them. | 

ez The Conſtruction of Dams is ſubje&t to two In- 

Con Nronveniencies; their Multiplicity caus'd by the great 
Fall of the Ground, ſhall be the Subject of this Ar. 

mu# Wicle. | 

t fe Theſe Dams made of Earth (for thoſe I promiſed 


he Conſtruction of, will be of no Uſe here) are, 
s I have already remark'd, as well Bridges for an 
nemy, as conſequently an Annoyance and Fatigue 


oan Army to guard them. | | 
The only Remedy I know of for ſo eſſential a Defect, 


theils to place them only at all thoſe Places, otherways 
aul eſigned for Poſts ; becauſe this decreaſes their Num- 
t er, and to make them as high as poſſible with Pru- 


lence. If there are Sluices in the River, we ſhall 
nd an Advantage, which perhaps does not preſent 
elf at firſt View. | 

Suppoſe the River five Feet deep; if the Cheeks of Pl. xxv. 
he Sluice are only rais'd 9 Feet, it is evident they will Fis 3- 
brow but 4 Feet Water on the Meadow. 

If there are four Sluices following each other, and 
liſtanced ſo that each ſupports theſe 4 Feet of Water, 
«Where remains two below the foremoſt Dam, which 
s the leaſt that can be to hide the Bottom of the Ri- 
ing er and prevent its being fill'd up; I ſay that one 
Fluice only of 15 Feet high, will be of more Effect 
han thoſe 4 of 9 Feet each, and which taken together 
re conſequently more, by 21 Feet. = 

is 
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This Difference happens from the great Sluice 
ing only once hid 5 Feet in the River, and throy 
alone 10 Feet Water over the Meadow. 
I Thelittle ones on the contrary being repeated fo 
times, [loſe 20 Feet, which gives 15 Feet Differenc 
The 6 Feet remaining proceeds from this, that excy 
the laſt, each of theſe Sluices only ſupporting 2 Fe 
more of Water, than that following it, there are thre 
which loſe 2 Feet each. | 
Another Advantage of the great Sluice is, thati 
throws 2 Feet more Water between the firſt an 
ſecond ſmall ones, 4 Feet more between the ſec 
= 3 third, and 6 Feet more between the third 1 
Dams, Sluices, or Reſervoirs raiſed on the Me 
dow have entirely this laſt Advantage; but it is u 
near the ſame with Reſpect to their Difference 
Height, becauſe of the 5 Feet, the Depth of the f 
ver, which is only once reckon'd ; ſo that by the fam 
Suppoſition, 10 Feet will produce the ſame Effect 
16. The Profile will explain what may appear 0 
ſcure in this Article. 
The Thickneſs of theſe Dams, increaſing in Pr, oi 
portion to their Height, certainly require a greats 
Quantity of Earth; but they diminiſh the Number 
Sluices and, Reſervoirs, and, what is more eſſent 
there are fewer Bridges to guard. N 
If I ſuppoſe theſe Retainers of this Height, it is onl 
to make this Propoſition more intelligible ; for being 
only neceſſary to have them of Timber and Clay, a 
not of Maſonry, which is too ſolid for Field Work, 
would not have them exceed 12 Feet: this will ev 
be too much for Sluices with Vanns; but to provi 
that thoſe I propoſe are capable of that Reſiſtance, | 
is ſufficient to recollect that their Coffers make then 
real Dams, and tho' they are 12 Feet high fron 
the Floor, they have not 12 Feet of Water to ſuppo 
there being but 5 Feet Difference between the up 
per and lower Inundations. 


Fe 
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For more Exactneſs, we ſuppoſe that when we 
rerflow a Valley, we begin by cloſing the Sluice of 
e laſt Retainer firſt, and ſo on, as the Baſons ſhall 
|; without which the Height of the Water will ef- 
ally be 12 Feet at once. | 

IX. The exceſſive Lengths of the Dams, cauſed 
y the Diſtance of the Places proper to ſupport their 
xtremities, form the ſecond Inconvenience ſpoken of. 
As the Protection of theſe Works is a very ma- 
rial Point, they muſt be rais'd in the narroweſt part 
the: Valley, that their Heads may be defended by 
e Line, as much as poſlible. 


et 


oms, it muſt be covered with a Lunette, capable 
containing 100 Men at leaſt, and turned ſo as to 
> flanked by the Fire of the Intrenchment. 


tion it ſelf, or flanks 30 or 40 Fathoms from the + 
polite Side, which ſhall croſs the Dam: the open- 
g next the Enemy muſt be covered by a Tam- 
bur, or turning Traverſe. This muſt alſo have a 
nette, which only ſerving as an advanced Work, or 
ther a Look-out, may be much ſmaller than the 


ers, 
A double Parapet raiſed on the Dam muſt ſecure 
e Communications of theſe different Works, at 
from one Piece to another, if the Quantity of 
wth required ſhould be too great. 
This calls to my Mind, the Method taken to con- 
ruct one of the Dams of the Loutre. It is an In- 
enchment covered only on one Side, which by Re- 
Ins, is ſecured from Enſilade, but yet oppoſes a 
Wolled Fire, ſuperior to what can be thrown on it 
om a Point of Land, ſtretching out from a Hill. 
hs Work which does honour to the Engineer who 
e upFrected it, ſhews what may be done on like — 
e 


As we are not always able to reap this Advan- Pl. xxvi. 
ge; if it is farther Diſtant than from 60 to 80 Fa- Fig. 1. 


But when this Diſtance exceeds 80 Fathoms, the pl. xxvi. 
reſt Way I think, is to raiſe a Redoubt on the Inun- Fig. 2, 3, 
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X. The Difficulties found in covering Lines by li. 
undations, I think may be reduced to the three fal 
lowing Caſes. 12 

Firſt, When the Ground thro' which the Rive 
runs, is on a Level for too great an Extent ; for hoy 
can Water be raiſed on a Flat Surface, without Mean; 
of confining it? Yet this is not impoſſible ; but 
don't know that it was ever undertaken. 
Secondly, When for the ſame Reaſon, the Dan 
are obliged to be made exceſſive long, for Want 
nearer Ground to ſupport their Heads, they requi 
much Work, and Poſts in Front; which being liabe 
to be attacked at a time when Darkneſs renden 
the Defence drawn from thoſe in the Rear weak an 


uncertain, are but Encouragement to Officer 
charged with theſe Bare 


Thirdly, Laſtly, when the great Fall of the Rive 
renders it neceſſary to multiply the Dams, whid 
(without reckoning the Increaſe of Workmanſhip) at 
ſo many Bridges to guard, and muſt of Courſe | 
carefully watched. 

I have ſhewn what is commonly done in each 
theſe Caſes, but if I was charged with ſuch an Unde 
taking, I would avoid theſe Obſtacles, and go qui 
another Way to work. ; | 

This Expedient I think preferable to the comm 
Method, for by it, I would undertake to render ti 
Line inacceſſible, without theſe Sluices, without the 
long Dams which are fo troubleſome, without the 


4 


U 
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xplaining the Method I propos d to follow: This 
as perhaps eſteemed a Chimera ; be that as it will, 
heard no more of it, and a little after, two Brigades 
Engineers were detached from the Army, and 
harged with theſe Lines. I could not with Decency 
xropoſe my Scheme, as they did not demand it of 
ſo that the Opportunities of executing it at the 
zmps of the Loutre and of the Quech in 1743, not 
aking Place, I never produced it, nor even com- 
itted it to writing; however the Publick may judge 
y — following, if it has any other Merit than its 
oveltx. * „ 
ſuppoſe all the above Difficulties united, that is 
o ſay, the Valley quite level and of a great Breadth, 
hic according to the common Method renders all 
practicable, and the River flowing full to its Banks 
us only 4 Feet depth and & Feet fall in 100 Fathoms, 
My Method leaving me at Liberty to preſcribe what 
readth'T pleaſe to the Inundation, I will examine 
hat is the moſt advantageous ; if jt is narrow, it is 
ot a ſufficient Obſtacle to an Enemy, if wide, it is 
adly defended, and the Dams extending in Pro- 
ortion require more Work. „ --oohon 
Theſe Things conſidered, I determined its Breadth 
n 46 and 60 Fathoms. e 
trace the Side 60 Fathoms from the Curtains and 
Wiher principal Lines of the Intrenchment, obſervin 
n thoſe Places where the Hill, and conſequently he 
ortification'' winds, to follow thoſe only of a great 
tent, and to contract the Breadth | before the 
Withers, that is to ſay, to run out from 40 to 60 Fa- 
oms, according to the greater or leſſer Projections 
WW! theſe Parts; becauſe the more it inclines to a right 
ine the leſs Extent it will have. © 3 
Six Feet within, trace a parallel Ditch from 15 to 
e Feet broad, and from 4 and a half to 6 Feet 
Weep, juſt as the Water requires: The Earth dug up 
ill form the Dam made lengthways to ſupport the 
nundation, preſerving 6 Feet for a Berm, and — 


} . 


Pl. xxvii; 


- .zof the Dam and the Scarp af the Ditch, whaſe Te 
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Dam is diminiſhed ſo as to leave no Cover for th 


Enemy. 
Mk have not Wheelbarrows, I make another Din 


in this Caſ * its Windings; if not it muſt þ 
contrived that the Scarp muſt be ſeen I ra 
the Intrenchment.. 

The Baſon being chus bound at every 2 Feet fa 
that is according to our Suppoſition, at eyery 1 
Fathoms, trace the Retainers. Theſe Retainers | 
made of Earth acroſs the Meadow, and thoſe in th 
Ditches are made of Wood ; we ſhall FRO ſee th 
Reaſon of this Difference. 

The Dam on the Side begins at 3 Feet bei | 

and get at 53 that which croſſes the Meadow, ſu 
poling the Baſon level, is- raiſed every where to 

eet, tho'.it ſuſtains but 4 Feet Water in the deepd 
Place, which. is ſufficient to leave 2 Feet at the Far 
of the upper, e but this Foot is alſo Bn 
to prevent the; Water from overflowing . als of 

The Earth for the Dams of the Retainers 
thrown up; from a Diteh dug above, and; alſo der 
as thoſe to which it communicates at the Ext 
mities; leave Feet Herm at leaſt between the Fa 


or Talus myſt, be equal to its Height. - 
The Dam or Batardeau adjacent to che Side l 
the Eee ca be: may ſo e I anbot,! 


- * : - 


— 2 8 Cate of ch 
The other is of a different ede 1 à ſingt 
Vann in; the. middle, without any more Expene 
will have the ſame Effect as a* Sluice, which colt 
much more; this Vann being raiſed, will fill the 
Ditches, which communicate with each other, in 
little Time, by cloſing the Vann, and throwing tit 
River into its old Courſe, it will ſerve as a ;Reſervoir; 
in fine, when one would form the Inundation, ſoms 

Pla 
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lanks, — — into the Grooves, will ſupport it to a 
etermined Height. | 

The only Objection I know, that can be made to 
is Method, is the Loſs of Water cauſed by Filtra- 
on thro' the lateral Dams, as they are very low 
d thick. This does not appear probable to me; but 
ppoſing this Filtration, it can be no Inconvenience, 
ve need never want a Supply of Water from the 
wer. If we think the Vanns not ſufficient in this 
iſe, lower the wooden Batardeau ſome Inches to 
„e as a Reſervoir, obſerving to keep them higher 
we deſcend; it is of the greateſt Conſequence to 
cure the Entrance of the Water, for on that the 
_———— r 
This Method is equally good to cover Lines en- 
ey by Inundations, as to correct the Defects of thoſe 
ready conftrudted after the common Method, - | 
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CHAPTER mm: TENTH, bon 


| I bod | © | A 
I. Of Intrenchments to be made in Caſe of a River. Il, Where 
Plans of Works to paſs it by open Force. III. Jo Chap 
þaſs it in Preſence of an Enemy. IV. Another Sclem. Nenouę 
V. Example of the Camp at Nordheim. VI. Pr. ett ti 
cautions to be taken to prevent. the Paſſage of Rien 


un tl 


VII. Remarks on M. de Folard's Epaulements, VII. Bel 
Coutinuation of theſe Remarks, and Schemes of the A. Which « 
thor. IX. Other Schemes of M. de Folard. eſt o 
WS | | bs nd a 

I. HE various Operations a General may b:WMicm( 
1 - obliged to undertake to paſs or repaſ i N xtene 
River, or diſpute the Paſſage with an Enemy, requn i Thi 
the Conſtruction of many different Works, which ſhlWt:n o 
be the Subject of this Chapter. Theſe Works are ſdectinę 
dom of fo great Extent, as to be ranked with Lins We coi 
yet as their Figure reſembles them more than anhere c 
other, I thought they could not be better placed thay n 
following Intrenchments covered by Rivers or Inu ear. 
dations. | As t 
I ſhall confine myſelf to the Works alone, and numb 
touch in the leaſt on the neceſſary Movements of tet op 
Troops, as I am reſolved never to run from my Suh croſ: 
jet, or make any unneceſſary Repetitions ; for tuo or 
almoſt nothing has ever appeared on the kind of fu This 
tification I have here undertaken, it is not ſo with H ounc 
other Parts of this Science, on which ſo many Tree Rix 


tiſes have been publiſhed, that little more can Wonal \ 
deſired orithat Subject; what I have quoted, and ſhW:ck us 
ſtill quote, will be ſufficient to convince us of thi}, the 
when thoſe Writings are leſs known than they are Io be r: 
preſent. It is 

II. When a River muſt be paſſed by open Force ording 
whether it be done by natural Fords, or the Meipridge, 
we ſhall ſpeak of have rendered it practicable, wiShe Dar 
ther by Boats, on floats, or ſwimming, it is always hat pa 
ſolutely neceſſary, that as ſoon as the firſt Troops „ \ceider 

Pa” 
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paſſed over, and begun to intrench themſelves, we 
ſhould procure convenient and ſure Communications. 

A Bridge therefore mult be flung over; but when 
here is only one, a Fort ſuch as we deſcribed in 
hapter 2d. will not be ſufficient, as not being large 
-nough to contain the Troops that muſt paſs; the 
it that arrive will be embarraſſed in the Defence, or 
un the riſk of being taken off from the Counterſcarp. 
Beſides this Work, which will be ſufficiently lined 
ith eight Men or leſs to a Fathom, and where the 
eſt of the Troops muſt file off, we muſt endeavour to 
nd a Spot where they can intrench or barricade 
hemſelves, by Fellings, or Chevaux de Friſe, as they 
xtend themſelves. 

This halting Place, I think, cannot be better placed 
han on the Flanks of the Intrenchment, which pro- 
ecting beyond them will flank them ; without this, 
e could not give them too great Depth; I think 
ere cannot be leſs than 60 Fathoms, that the Troops 
ay not be confuled by thoſe who file off in their 
Lear. 

As theſe Intrenchments extend in Proportion to the 
\umbers that enter, one of the Extremities muſt be 
ft open : M. de Santa Cruz, to remedy this, propoſes 
d croſs the Intrenchment down to the River at every 
o or 600 Paces, or to ſupply this by a Redoubt. 
This Precaution is exceeding good, but thus the 
round is broke, embarraſſed and diminiſhed. If 
he River is narrow I think we may avoid this addi- 
Wonal Work, as the Enemy will not be able to at- 
ck us, without being flanked by the Intrenchment 
n the oppoſite Side, which before all Things ought 
o be raiſed. | 

t is extremely neceſſary, if not indiſpenſable, ac- 
Wording to this judicious Author, to conſtruct a ſecond 
Fridge, when the firſt is finiſhed, was it only to avoid 
Je Danger of having the Communication of thoſe 
Tat paſs firſt cut off, if the Artillery, or any other 
Fecident, ſhould damage the firſt Bridge. 
= K The 


Pl. Xxviii. 
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The Intrenchment, either entirely, or the grea Fe\ 
part, muſt be included, between the two Heads; froWubje: 
thence reſults this great Advantage, that if one Melves 
the Bridges ſhould be broke, the Remainder of the 


Army can march to ſupport the Work that covers (Redo! 
and ſuppoſing the Line finiſhed, are in no Danger; 
being flanked. 

The Heads of the Bridges have Gates, becai 
they muſt ſubſiſt ſome Time, and-muſt alſo comm 
nicate to the right and left, but they are not 
in the Lines. 

When all the Army, or at leaſt a Number nen 
equal to the Enemy, have paſſed with the Artillen 
if they would advance, each Battallion throws doy 
the Parapet before it, and the Counterſcarp into th 
Ditch, to march out in Battle, and thus avoid tit 
Danger of filing off. . 

Thus we ſee what Care and Attention is neceſſn 
in ſo hazardous an Enterpriſe ; they muſt endeavoury 
deceive the Enemy, to have time to raiſe the | 
trenchment and the Batteries to defend the Acceſs 
the Bridge; this Intrenchment ſhould be favourad) 
ſituated, either by Superiority of Ground or an Elb 
in the River, which helps to croſs the Fires in Front 
Laſtly, The Troops on the other Side muſt work hu 
at a Time, each having his / rms grounded two pact 


' 
an 


before him, and the other half, prepared for an E On 
gagement, muſt cover them: They ſhould relieve caWng P 
other every Hour, and if the Enemy attack them betoiſto foll 


Army is conſequently liable to be attacked in Rea 


the Parapets are formed, they muſt defend themlſel 
in the Ditch, where they will be covered by the Coun 
terſcarp, and better aſſiſted by the Fire on the oth: 
Side, which by this Means they will not intercept. 
III. Of all military Operations, perhaps the laſt 
the moſt dangerous, excepting that of repaſſing kf 
vers in Preſence of an Enemy, where one Part of hh 


when the other cannot aſſiſt it. 
| Fel 
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the Space between the Line and theſe Pieces to 


great for one Intrenchment only. — 
Suppoſing it neceſſary to repaſs a River, when one | 8 
not Maſter of the other Side; (which is rare, and ſup | 
ſes the Enemy much ſuperior in Numbers) to thi: © 
difficult Operation would be joined that of paſſing h in 8 
open Force ; but, as that is not the Caſe here, th "Re 
Redoubts M. de Feuquieres propoſes, are only propel... 


to ſecure the Heads of Bridges againſt Surprites, a 
as we may be in Danger of being attacked, befor 
reinforced by ſome light Troops : We ſhould tha 
prefer, or rather add, (for this Precaution is always 
good) a plain Line, which ſhall cloſe the Commun: 
cation from right to left, and will flank all within 
Reach with a very great Fire. 

IV. I now come to the Plan I mentioned, anl 
which needs no Deſcription, the Plate being ſufic- 
ent to explain every thing. I ſuppoſe with M. de Ia 
quieres, that we are generally freed of all our Baggag 
and alſo whatever Cavalry we think we ſhall not war, 
with the Infantry to line the -Intrenchment on th 
other Side, paſſed over; this Infantry may be four Bu 
talions, I here ſuppoſe ſix. 

If it is thought theſe Detachments would weaka 
us too much, the exterior Line muſt be put into ſud 
a State of Defence, as to ſupply this Defect befor 
they are ſent over. 

This Intrenchment and the Works being finiſhed, 
the third Line begins the Retreat, followed by the 
ſecond, that is, by the reſt of the Cavalry. The 51 
Squadrons are divided into Detachments of 17 each 
and each Detachment paſſes over the Bridge nearel 
tO It. 

This Movement is made in the Night, to keep 
from the Enemy's Knowledge: Yet if they ſhould 
diſcover it, and take that Opportunity to attack 
which they will do in the Center, to avoid the Fire d 
the Intrenchment on the other Side the River, the 
Infantry at the Extremities of the Line ſeparated * 
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00 tne Traverſes, muſt abandon that Poſt and replace 
that of the Cavalry in the Center. 


mei But if all is quiet, theſe 12 Battalions file off, four 
lu ver each Bridge: The fix Battalions in Column be- 
WoW in their March, and are followed by the 24 others, 
gde third over each Bridge. i 


tk For greater Security, theſe Corps may be removed 


an lternatively, that is, from two take one, that the re- 
— aining by their. Extent may be able to line the Pa- 
* apet; they may even be doubled, the Battalions 


hus becoming ſix deep. 

At length only the Redans and the Intrenchments 
hich ſupport them are occupied; they retreat from 
heſe, beginning by the Intrenchments, and leaving 

each Redoubt ® but two Companies of Grenadiers, 
ho having taken up or deſtroyed the Bridges, retire 

Boats furniſhed with Poles and Oars, and drawn to 
e other Side by two or three Ropes faſtened to each. 
Theſe Reduits ſhould be formed, by two Rows 
f Pallifades, one Foot diſtant from each other, and if 
ſeems neceſſary, with a third Row of inclined Pal- 
ades, | 
The Troops, thus ſucceſſively occupying Intrench- 
tents proportioned to their Numbers, are always able 
line them, and conſequently to defend them. 

They will alſo be vigorouſly ſupported by the Fire 
om the other Side of the River, the Batteries of 
hich nearly flank the Line, the Traverſes and Re- 


way 
Nut 
in n 


, ant 
uff 
e Hu 
gag 
want, 
n th 
r Bt 


eaket 
5 ſuc 
befor: 


iſhed 


y Ws. Theſe laſt Pieces, alſo their Redoubts, are 
he ed as well by the fix Battalions, as thoſe who ſhall 
ro ave paſſed over, before it was neceſſary to defend 
] 


em, 

al K 3 I traced 
e 
ou - A Field Reduit is the ſmalleſt Work made on the like Occa- 
ttack,{Wns, but in fortified Places it ſignifies any Kind of ſmall Cirdel 
"ire ofded to Places already built, add formed by prolonging 

r. theaks of two Baſtions, and conſtructing a Polygon with that Ex- 
4 ward the Town; or by intrenching a Baſtion only at the 
ed DV) Forge, with an Angle ſaliant towards the Town. The Redoubt of 

the Navelin, or Half-moon, when very ſmall, is alſo called a Reduit. 


being deſigned to deſend the Flanks of the exteri 
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I traced the Flanks and Traverſes en cremaillere, or 


indented, that the Cannon might flank them the Hane 
better. | 


nl 
Altho' this Camp only ſuppoſes 60 Battalions, it n 
would be ſufficient for fourſcore, by replacing the 20 


Squadrons of the ſecond Line by ſo many Infantry, MW \ 
from whence they might repaſs the River, as ſoon u Mow: 
the Works ſhould be in a State of Defence; this Ca. Wthe 
valry ſhould poſt themſelves on the right and left of rid 
the exterior Intrenchment, where they would be che 
vered in Front by the Fire of the Branches, and Hul 
Flank by that of the oppoſite Side; for greater Pr. hic 


caution ſome Redoubts may be thrown up there. 
If this Scheme is objected to, as requiring much 


Work, I anſwer, that the Safety of the Army requit roth 


it, and nothing but Tools are wanting, ſor there ar 
more Troops than needful to execute it in a very Hort 
tle Time, and without diſplacing them. As to th: | 
Intrenchments on the other Side of the River, if e th 
Banks be higher, or both Sides on a- Level, it is (uf 
ficient to hollow it in Form of a Trench by throwing 
the Earth on the outſide, which much ſhortens the 
Works. In whatever manner it is done, we muſt 1 
ways begin at the Extremities, becauſe theſe Pan 


my, 
re D 
fantr 
Line, will be moſt wanted. As to the Batterie dd tw 
ſo far from being ſunk, they muſt be raiſed and placſiarts, 


ſo as to command at a Diſtance in Front. The 

V. The Method the Prince of Conti took to repair, be 
the Rhine, in 1745, with the Army under his ComWutllars 
mand, is ſo good an Example, that I ſhould have D, 
thing more to propoſe, were Circumſtances always Mg on 
ſame. hole q 

The Right Wing of our Army, ſupported by tifelry, ſe 


Rivulet and Moraſs of Hofferm, was covered by e Ene 
dans, each large enough to contain one Battalion They 
We alfo poſſeſſed the Village of Bobſtat, within Reaqio pe 
of which were the only Openings by which the EnenmPulſed b 
. could enter the Plains. wed th 


Th 
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The Left, ſupported by impracticable Moraſſes, 
and covered by the little River of Weiſchnitz, was 
nly acceſſible by the Cauſeway and Bridge of Wa- 
ſenbeim, a large Village towards the Extremity of the 


e 20 ne. | 
ntry, WY While the Redoubts on the Right, and ſome others 
"n 4 owards Bobſtat were raiſing, we conſtructed five 
; Ca- Withers at ſome Diſtance from the Tails of the two 


ridges we had flung over below Rhin dur Kheim. 
Theſe Redoubts were ſo ſituated, that the Enemy 
ould not penetrate until they had forced them all 


Pre- hich was the more difficult and tedious to be done, 
s being well guarded, they reciprocally defended 
much ach other, and could not be attacked but one after 
quires other. 

re n All our Baggage being ſent over the Rhine, and the 
ry orks finiſhed the Day following at break of Day, 
0 theme Troops of Cavalry, one Regiment of Huſſars, 


nd the independant Companies were drawn up be- 
een Bobſtat and the Rivulet, and the Foot Brigade 
britany, deſigned for the Rear-Guard, were poſted 
| the Hedges beyond Nordbeim, after which the 
my, being drawn up at the Head of the Camp be- 
re Day, begun to file off in five Columns, three of 
fantry, with their Fronts equal to one Battalion, 
d two of Cavalry; The Artillery divided into four 
arts, were in the Intervals. 
The Troops which guarded the Openings of Bob- 
„ being on their March, were attacked by 6000 
lullars, Croats, or Pandours commanded by General 
ps, who made ſome Squadrons give way, and fal- 
ng on the Reſt, put them into Diſorder ; but the 
hole quickly rallied behind a Reinforcement of Ca- 
"airy, ſent from the main Body, who having ſtopped 
Je Enemy, rejoined their Column. 

They were yet more unlucky on the Right. Thoſe 
ho paſſed by Wattenbeim were vigorouſly re- 
Iſed before Nordbeim, and the Enemy reſolutely fol- 
wed the Troops who retired from this Poſt, till the 
i Fire 
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Fire of the firſt Redoubts ſtopped them, and the 
Brigade of Britanny facing quickly to the right about, 
- purſued them cloſe with fixed Bayonets and droye 
them back to the very Village. fin 

In the mean Time the Army filed off with all Ex. the 
pedition ; when the main Body and Artillery had pi. WW 
ſed the Rhine, the Rear-Guard and thoſe of the Re ten 
doubts, which we ſucceſſively evacuated, followed. eier 

We had no more than 15 Companies of Grenadien ¶ duc 
to line the Intrenchments of the Tails of the Bridge add 
They all came over except 100 Men, who ſtaid unt Mit! 
the Bridges were taken up, which was done fo haſtily, dire 
that the Violence of the Wind and Current having vit 
broke the Cables, we were obliged to burn ſome and 
the Boats. | exac 

The Bridges being at ſome Diſtance from the Sho n 
the 100 Men ſer Fire to a Heap of Faſcines and tx 
red Wood, which ſerving as a Shelter, gave Timet 
this little Body to embark in the Boats which Wait 
for them. 

This famous Retreat, made in eight Hours, with 
out the leaſt Confuſion, coſt us no more than 20 
Men, killed, wounded and Priſoners, and the Enem 
loſt above a Thouſand. n 

There are not I believe many Examples of paſlins 
ſo confiderable an Army over ſuch a River as tit 
Rhine, in broad Day, with ſo much Order, and 
little Loſs. The Choice of a Camp, the poſſeſſing d 
all the advantageous Poſts, the Diſpoſition of the 
Troops, always within Reach to ſupport each other Wqutre: 
the Artillery, Redeubts and Works, in fine, the D-Wny, | 
tail of many other Circumſtances not belonging i Th 
the Subject in Hand, prevent my ſaying any thingto thr 
more here of fo ſkillful ã General. Places 

The five Redoubts, capable by their Poſition to coÞiether 
ver a numerous Body, have in ſome Meaſure tand if 
ſame Effect as my exterior Line. The Bridges ſuffi 
were covered by one Work only, yet the Size and Fin Dar 


gure alſo anſwered the Intent of the two Redanties wi 
an 


5 
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and the intermediate Intrenchment. The Curtain was 


from each other, as to require theſe new Flanks; in 
fine, two Batteries on the oppoſite Bank, defended 


1 Fx. che Acceſs to this Head. 

d pal. Theſe Works much leſs conſiderable by their Ex- 
» Re tent, than by their judicious Diſpoſition, were ſuffi- 
ed. ¶ cient to ſecure the Retreat of a good Army, well con- 
adien ducted, full of Confidence and Courage, ſo that any 
idge {additional Works would have been ſuperfluous ; but 
uni if I may ſpeak my Mind, I believe M. de Artus who 
aſtih directed them, would not have thought them fo, 
avi vith an Army that had been beaten, diſcouraged, 


and where conſequently, it is to be feared, the moſt 
exact Order is not maintained; in this Caſe I think 
my Scheme more agreeable. 

VI. Having thus far treated of paſſing Rivers, I 
might be juſtly accuſed of Neglect, if I ſaid no- 
thing of the Means of preventing theſe Paſſages. 

Is it not a Paradox to aſſert that this Operation is 
s difficult as the other? Yet it is true, if not in it- 
elf, at leaſt by Circumſtances. Nothing is more 
difficult than to paſs when an intelligent Enemy 
oppoſes the Paſſage ; it is even impoſſible, if they 
odge firſt on one of the Banks; yet nothing alſo is 
more difficult than to hinder the Paſſage, when 
there are many Fords, or Places where Bridges 
can be flung over; becauſe to guard theſe Places re- 
duces an Army to nothing ; and in this Cafe, as Feu- 
quieres obſerves, the General who extends his Ar- 
my, has the leaſt Proſpect of ſucceeding.” 
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to coother to form a Chain of Centinels and Patroles, 


re tand if the Country is on our Side, fifteen Peaſants 

ridges ſufficient for each, who by theſe Works will not be 

nd Fin Danger of being ſurprized in the Night, by Par- 

RedanFties who might croſs in Boats: When they diſcover 
al | 


yl 


any 


briſured, becauſe the Saliants were ſo far diſtant 
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The beſt to be done on this Occaſion, I think, is 
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any extraordinary Motion, they make an appointed 
Signal, which being repeated from Poſt to Poſt, paſ. 
ſes in a Moment from right to left, time enough 
for the adjacent Corps to arrive: This I ſaw praclis d 
in Alſace during the laſt two Wars. 

When there is an Iſland within Reach, it muſt 
have Troops poſted in it, and ſome Works to co. 
ver them; at leaſt, all the Wood and Buſhes ſhould 
be cut down, that nothing may paſs unſeen. Had 
we taken this Precaution at Spire in 1735, the 
Imperialiſts could not have burnt our Magazines 
cloſe to the Gate of the Town, with Bombs 
and hot Bullets. I here ſuppoſe a deep River; 
when it is not ſo throughout, the Fords muſt be 
deepened in the Manner I ſhall ſhew in another 
Treatiſe. | 

In both Caſes, if there are many Places eaſy to get 
over, Intrenchments muſt be raiſed on the Bank 
before it, that the Troops which march on the Sig. 
nal given, may enter them at their Arrival. 

Theſe Intrenchments always uſeful, are often abſo- 
lutely neceſſary; for if the Enemy come with a conlſ- 
derable Train of Artillery at the ſame Time with 
your Troops, it is probable that not being able to ſuſ 
tain the Enemy's Fire without theſe Intrenchments Nhat 
they will be quickly obliged to quit the Spot. 

VII. There are ſo few Schemes of this nature to Ml Ih 
quote, that it would be, an Affectation to paſs by 
thoſe M. de Folard has propoſed on this Subject, tho 
the firſt does not appear to me clearly expreſſed. 

„The beſt Way, ſays he, is to make ſtrong tis, 
% Epaulements, croſſing or in a Curve, at 80, or 100 ng © 
« Fathoms from the Place where it is thought the Pefer 
« Enemy can paſs; the two Horns or Extremities of Nis 
« the Curve muſt be 20 Fathoms from the Side of Nef a 
« the River, that they may not be enfiladed by the I. 
« Enemy's Cannon, and that there may be room that 
enough on the outſide to cover a great Body of ſcllet 

« Cavalry Imake 
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« Cavalry and Infantry. This Epaulement ſhould 


paſ. be) or 8 Feet high, the Earth caſt towards the 
ugh Enemy, ds we make our Trenches, and it muſt 
Yis's , have a gentle Slope; it is behind this little Hillock 


« of Earth, and covered from the Enemy's Cannon, 
that we wait at the Paſs.” | 

When a certain Number of the Enemy having paſ- 
d, they ſhall begin to form in Spite of this croſs 
ire, which, as the Author obſerves, will take them in 
cont and Flank, The Cavalry mount=— their 
* Horſes,” and march towards the Enemy, with a 
* Grenadier behind each, whom they ſet down, when 
* within a certain Diſtance, to form Platoons of 50 
* Grenadiers each, who are to engage with them, 

between the Squadrons.” 

This laſt Paſſage I do not well underſtand ; it may 
de want of Conception on my Part; tho' it would 
ot be aſtoniſhing, if in ſo great a Work, and wrote 
ith ſo much Spirit, an Author full of his Subject, 
ould not be equally intelligible throughout, 

The Figure ſo far from explaining, rather em- 
arraſed me the more, by the ſmall Depth of the 
ntrenchment, in reſpect to the Felling and Num- 
der of Troops drawn up there, if I was not aſſured, 
hat the ſame Plate ſerves for two different Ma- 
0euvres. 

| have nothing more to add on this, only that the 
Depth of the Curve being determined at 8o, or 100 
athoms, it will be ſtraiter in Proportion to the 
greater Body to be covered without, and the ſtraiter 
rong Wt is, the leſs it will flank the Enemy; in fine, ſuppoſ- 
oo Wig even the Figure eliptick, the Center will only be 
t the Nefended in Front by ſmall Arms, if the greater 
ies of Hxis exceeds 240 Fathoms, that is double the Range 
de of of a Muſket. ö 
y the ] The gentle Slope of the Epaulement, ſhews plainly 
room that we are to mount by that to attack, which is an ex- 
dy of feellent Thought at leaſt for the Infantry, as they can 
valry Imake it from every Part at once, and there will be 
One 


muſt 
) C0 
ould 
Had 

the 
ines 
»mbs 
ver; 
t be 
other 


O get 
Bank 
Sig: 


abſo⸗ 
oni 
with 
o ſul. 
ents, 


re to 
{s by 
tho 


the River? 


140 De. Field Engineer. 


one Part covered from the Fire of the oppoſite Side, 
by the Enemy themſelves; but in this Caſe, of what 
ſe are the Paſſages of 20 Fathoms at the Side df 


In fine, if the Troops are behind the Epaulement 
what Neceſſity is there for advancing with the Gren. 
diers mounted? It ought not to be thoſe, but other 
that ſhould march to reinforce them. 

I muſt yet add, that it is not my Fault if I cannd 
give a better Explanation, having applied to the Au. 
thor for that Purpoſe, but after waiting a long time 
without receiving the Explication which he promiſe 
me, I was obliged to go without it. I ſay this in ny 
own Juſtification ; for in my Opinion, it is unpar 
donable to quote obſcure Paſſages, and complain of thei 
Obſcurity, when by writing, or ſpeaking to the Auth, 
it is eaſy to have them explained. 

VIII. I ſhould not be much more excuſable, for re 
ferring to Ideas, which I look on as imperfectly exprel 
ſed, if I did not, in ſo doing, draw the Advantages 
the Author propoſed ; and which perhaps J might 
find there, if I underſtood them better. 

The following Method I think anſwers his De- 
ſigns; The Curve Figure propos'd, tho' little prac: 
tis'd, is convenient, but it requires Attention and 
Choice. The more the Curve approaches to a ſtrait 
Line, the eaſier it is to conform to an eſſential Maxim 
of his, which 1s, that the Exterior be covered through- 
out: Beſides the Order of Battle will be leſs broke, 
the Front of the Troops which muſt line it, approach: 
ing the nearer to a Right Line. 

The Elipſis muſt therefore be rejected, as having 
Parts where the Curve is too abrupt; and for a much 
better Reaſon the Semi Circle, which beſides that uſt | 
Inconvenience, cannot be formed with a Radius of 


80, or 100 Fathoms, (the ſmalleſt Range of a Muſk T 
et,) as the Epaulement would not have Extent hi 
enough, roop: 


The the | 
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The firſt Scheme is conſtructed on theſe Principles: pl. cxxi. 
t is the Segment of a Circle of 128 Fathoms Radius, Fig. 1. 
and has 80 Fathoms rentrant from the River, which 
Jetermines the Chord at little more than 226 Fa- 
homs. | 

This Method is good, as the Fires drawing nearer 
ogether, in Proportion to the Circumference, cannot 
but have a; great Effect, as well on thoſe that have 
aſſed, as on thoſe that are paſling ; but it is not eaſy 
n Practice to trace the Portions of ſo great a Circle. 

For that Reaſon, perhaps the ſecond Figure may be pl. xxxi. 
referred : The Opening is 240 Fathoms ; the Mid- Fig. 2. 


ide, 
what 
de of 


nent, 
rena- 


then 


unnet 
Au. 


time 


mi WW: Line 60 Fathoms long, parrallel to the River, and 
1 2 o Fathoms diſtant from it. | 
Tus Line and thoſe of the Sides being ſtrait, the 


res of each are parallel between themſelves, but 

hey croſs a conſiderable Space, (when thoſe of the 

i Plan, in the Segment of the Circle, approach and 

nite) which may be thought more advantageous. 

If that is not approved of, we may approach the pl. xxxi. 
cular Line as much as we pleaſe, by dividing the Fig. 3. 
hord into as many Parts, as we deſign the inſcribed 
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« De. eure to have Sides, and finding by Calculation or i 
ph cale, the Length of the Perpendiculars. | 
an hich ever Method we follow, the moſt eſſential is 
Arai oint, is to cover the exterior of the Work, ſo as not | 


be ſeen from the oppoſite Side of the River, which 


—— ill be at leaſt 400 Fathoms diſtant from it, this is | 
ode, ficient in Reſpect to the Range of F ield Pieces, and " 
ach-. Ne Uncertainty of firing at ſo great a Diſtance. x 

This cannot be done but by Epaulements, whoſe if 
aving ength will depend on the Figure of the Courſe of 1 
much Ne River; if it forms a Rentrant towards you, they i 
« that Þv{t be ſhorter, if the Elbow runs from you, they 1 
jus of uſt be larger; we here ſuppoſe the Courſe in a right ty 

ine. 
de Theſe Epaulements muſt be ſo diſpoſed, that the 


roops may not be conſtrained in their Manoeuvres, 
The the Rear of the Extremities of the Work, that the 
Files 
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Openings of 36 Feet each and maſked, at a Parall 
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Files of Troops be not ſquare with their Front. [tj 
on this Maxim, that in the laſt Plan I made then 
perpendicular to the Sides. The Crotchet Parallel 
the River, and alſo the adjacent Parts on the Righ 
and Left, are deſigned for Artillery, which batters th 
Acceſs and the Paſſage of the River, and the Eq 
my's Cannon almoſt direct. | 

There only remains one Obſervation more to make 
it is concerning the Profile of this Work. The 
gentle Slopes, that the Cavalry may aſcend and d 
ſcend, (which I believe is the Meaning of the Author, 
would be very advantageous to draw out in Lined 
Battle; but their Conſtruction will be found very di 
ficult, if we give ſeven Feet and a half for the Heigt 
of the Epaulement, as they muſt have at leaſt 30 Fr 
Baſe, which added to the Thickneſs at Top, makes! 
leaſt 11 Fathoms at Foot, and ſeven Fathoms and 
half ſolidity in every Fathom length; but indepe 
dant of this exceſſive Work, it is plain what troub 


taking it only from one Side, and how much tit 
Ditch adds to this Diſtance and the Length of t 
Slope; beſides it is obvious that the leaſt Rain 1 
ders ſuch a Paſſage abſolutely impracticable. 

The whole is remedied thus: Let the Part of th 
Epaulcment deſigned for Cavalry, have only the n 
tural Slope, that is a gradual one, with one or ti 


or proportioned Diſtance, will ſerve as a Paſlage. 
The Epaulement for the Infantry 6 Feet high, at 
its Talus, one Foot and a half to a Foot, that the Bat 
talions may leap over, without filing off. 
Thus in one Caſe, we have about half, and in tl 
other two thirds leſs Earth to remove, and it is tak'W 


within and without, which greatly ſhortens the WoriFent, 
obſerving to make the Excavation as broad as poſſibę I tl 
that it may have the leſs depth. Fun t] 
The Parados, or Epaulements of the Flanks, vr me 


better guard againſt the Ricochet, if we give them ti in th 
Heig 
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eight of the firſt Profile, when the Infantry are on 
he Sides. They cannot be leſs than 8 Feet high to 
over a Man on Horſeback, ſuppoſed on a Level with 
he Enemy, as I do here, and which without doubt 
hould be taken as a Rule. 

[X. Folard's other Schemes, relate to thoſe Elbows, 
r Turnings in a River, where the Defendants 


It 1 
then 
illel u 
Righ 
ers the 


Ene. 


male innot engage, without being taken, or battered in 

Ther ont, Flank, and ſometimes in Rear. 

nd , They give the Enemy great Advantage, no doubt; 

author hut to uſe the Author's own Words, not ſo much as 

ine ds commonly ſaid ; for theſe Windings are, at leaſt in 

ry dert of their Extent, enfiladed, and ſeen obliquely from 

Heigl e Points where the Curve begins. 

0 Fe To profit by this Circumſtance, he raiſes a Redoubt pl. xxxi. 
lakes t each of theſe Places, capable of containing 1 50 Fig. 3. 
s and len with Cannon; the reſt depends on the Num- 

depa er of Troops that may be thought neceſſary to ſuſ- 

trod zen the Poſt, 


peciil 


If there is a Body of Cavalry and Infantry within 
ach t 


teach, conſiderable enough to charge thoſe who may 


of Hndeavour to force it, we ſhelter them from the Ene- 
in 's Cannon, by joining Epaulements to theſe 
Works, of the kind we have ſpoken of; which is 
of tricked on the Figure. 
the Rut if we have only Infantry, and the Number of 
or Wile Windings does not permit us to employ ſuffici- 
Paralq nt Forces at each of them, we draw a Line from one 
ge. {Wcdoubt to another, the Middle of which is covered 
gh, 1th a Lunette, to which it communicates. 
the Bln fine, if we can only guard the Redoubts, they 
ſt be ſo conſtructed, palliſadoed, and defended, as 
d in gt leaſt to hold out till Succours can arrive; the 
is take me muſt be underſtood of the Lunette and Intrench- x 
» WorkMent, | 1% 
poſſibe 1 thought to have flanked theſe Redoubts, and to 


m them and the Line which joins them, in a Man- 

ks, vWer moſt proper to have fulfilled their Deſign ; but it 

hem ti in that only, I here differ from M. de Folard. 
Heig We 
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We muſt obſerve, that in this, and the preceding 


Article, he ſuppoſes the River fordable ; for if it wx 
not, leſs Work would ſuſfice to hinder a Bridge be. 
ing thrown over. His Epaulements are yet ven 
proper for this Uſe, ſince if the Bridge was finiſhel 
it would be uſeleſs, on Account of the Facility d 
ſucceſſively battering the Troops that might endes 
vour to pals, | 


dig . = 
all CHAPTER Tx ELEVENTH. 

ge be. £14.) 19 tax} d 

ver . Of Gates. II. Of: Communications. III. Of Plat- 
iſhed WI forms. IV. Of Epaulements for Cavalry. V. Schemes 
lity q of intrencbed Epaulements, VI. Of Bog-Houſes. VII. 


Manner of covering the Gates of common Lines. VIII. 
Of covering thoſe of the different kinds of Lines pro- 
poſed. IX. Advanced Ditches ; their Advantages. X. 
Of Half-moons. | 


| L NES, 1 ſhall hericeforth comprehend under 


endes 


this Name all Kinds of Intrenchments that 
an be applied to it: Lines I ſay, have occaſion for cer- 
in Works, ſome of which facilitate the neceſſary 
ovements, and others contribute to the Security 
nd Convenience of the Camp: Such are Gates, inte- 
or Communications, Platforms for Cannon, Epau- 
ments for Cavalry, and Bog-Houſes. 
The Number of Gates to be made in Lines de- 
ends on the Number of Troops deſtin'd for their 
efence, the deſign of the General, and the na- 
re of the Ground. | 
There were but few Gates in the Lines of Philips- 
wo in 1734, and they were not larger than thoſe in 
he Places of Arms of a Covert Way. The Reaſon 
f this might have been, that our Cavalry being ſent 
ack for want of Subſiſtence, to the other fide the 
bine, weakened us greatly; and that we had a nu- 
erous Army a-head of us, and that the taking of 
he Place was our ſole Object, as it was fo immedi- 
ely neceſſary, as the Overflowing of the Water de- 
rived us of all Communication from one Side to the 
ther, | 
We may alſo uſe them for thoſe Lines, which are 
ly acceſſible by few Roads, or for thoſe, before 
mich there is not Ground enough to draw up; but 
heſe Caſes are Exceptions to this Rule. * 
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We cannot, generally ſpeaking, procure too man 
Paſſages; as they are neceſſary in advancing or 1 the 
treating, they are as I ſaid before in Chap 5, . 
only means of abridging the time loft in filing 
and conſequently of removing the Defect M f 
Fenquiers has ſo juſtly remarked. 

Another Motive, not leſs important, mould engap 
us to this; tho' the Enemy Maſters of the Paraye, 
leap over in ſome Places, while the Corps afar d 
advance to charge them, a Sally of ſome cho 
Troops, made briſkly from right and left, and at 
ſmall Diſtance from the Part attacked, is, as M.4 
Santa Cruz, and de Folard remark, one of the bel 
Manoeuvres that can be made; but to do thist 
Barriers muſt not be too far diſtant from each other 

Vauban in his. Treatiſe of the Attack of Places, i 
lows 22 Feet, for the Width of theſe Gates; he pn 
ferently places them in the high Roads, in the Mi 
dle of the Curtains, or near it, and covers them s 
we ſhall find hereafter. 

What he allows for Lines of Circumvallation, 1s 
qually agreeable for thoſe we are ſpeaking of; t 
Paſlages are thus wide enough for the Cavalry to rai 
off by fours, and the Infantry by eight: Certainly 
beaten Road is preferable to a new one, and the P4 
ſage cannot be better Placed, than in the _ the bel 
flanked. 

II. One point this illuſtrious Engineer inſiſts on, i 
that of a Communication; there a few Places that at 
not ſituated on Rivers ſmall or large, which conl 
quently cuts the Beſiegers Lines into two. The king 
of Camps we are ſpeaking of, are not fo frequent 
this caſe, - but it may happen, and beſides we com 
monly find Rivulets, Ditches, fenny Grounds, hollovi 
Ways and Thickets. 

Every Thing that may hinder, or retard the Aſi 
ance, that one Part ſhould give another, is ſo eſſential. 


an Inconvenience, that in the words of that Author . 
0 here 
. 
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CY the Safety of an Army may depend on it; we can- 
_ ot therefore be too attentive to this Point. 

ng of If the Right 1s ſeparated from the Left by a River, 
M. le would have three or four Bridges conſtructed, each 


4 or 5 Fathoms broad, and go or 60 Fathoms diſtant 
from each other, to avoid Confuſion, and their Extre- 
mities defended and covered by Redans. 

This I believe can be beſt done by Boats, in regard 
to their length; but if the Bridges be on Chevalets, 
hich he prefers, 'as being more firm, and leſs liable 


1* , o Diſorder, I don't know if, according to Folard, it 
ae i vould not be better, that they were broad enough to 
his Hass over by Diviſions at leaſt; for, ſays he, © it does 


not require more time, or trouble to make a Paſ- 
* ſage, or a Bridge of 100, or 120 Feet broad, than 
many of 13, or 15.“ This is undeniable, and it 


road at once, than over four of 30; as theſe narrow 
ridges often oblige the Column to halt, while the 
ead paſſes over: In fine, the more there are to- 
ether, the ſtronger and in better ſtate they are to 
harge, after their Paſſage. 

Which ever Method we take, if the Camp is cut by 
Nirulets, Ditches or hollow Ways, we practiſe the 
ame as for Rivers, where we make the ſlopes broad 
nd gentle enough for Cannon and Cavalry to paſs ea- 
Ji if any part is Marſhy, Cauſeways are formed, of 

he ſame Breadth as the Bridges. : 

The Buſhes, Brambles and Thickets, which may 
e found near the Intrenchment at the Tail of the 
amp, muſt be cut down cloſe, that the Horſes may 
ot ſtumble over the Stumps; in fine, omitting 
thing in ſo important an Article, multiplying the 
Indges, and other Means, in Proportion as we can 
are Time and Workmen. 

III. Platforms for Cannon are formed at the ſame 
ime with the Line; they are commonly in the moſt 
ant Parts, that is to ſay, in the flanked Angles, 


here there is always more Earth than neceſſary ; by 
| uy this 


certain that more can paſs over one Bridge 120 Feet 
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this Poſition their Fires croſs the better, and reach the Li 
farther. | | X the 
Theſe Platforms are raiſed to 2 Feet below the 
Crown of the Parapet; if the Excavation of the round. obſ 
ing of the Ditch does not furniſh Earth enough ty oY 
make them as large as needful, and to form the 
Ramps, or Slopes, the Officer of the Artillery, whom 6 
this more particularly regards, finiſhes them with hi vill 
own Men. | | | 

IV. The Author I juſt now quoted, mention I Lin. 
Epaulements to cover Cavalry, as a Precaution thy 
has been neglected theſe 30 or 60 Years paſt ; dt 
does not ſay why the Practice ceaſed, but perhaps i the 
was becauſe of the ſhort Duration of moſt Sieges, cule 
whatever was the Reaſon, as he propoles them i alwa 
Countervallations, I may be permitted to give my 0 
pinion of them here, ? 

When we attack Lines in broad Day, we common 
ly cannonade them for many Hours, before we # 
rempt to force them; then in whatever manner tht 
Infantry be diſpaſed, the Parapet muſt be very boy, 
and very bad, if it does not cover them and the C4 
valry, (that is the Corps which ſhould engage the lf, 
and behind which the others ſhould rally in caſed 
need,) remains needleſsly expoſed to all the Vi 
lence of this Fire. | 

This, which J look on to be Fact, diſcovers m 
Sentiments on this Subject; it is true we do not nos 
practiſe theſe Epaulements, but is that a Reaſon wt 
never may ? | | 
Tho' their Utility appears evident to me, I do ne 
4 to ſay, they mult be raiſed on all Occaſions; 

or Example, when we intrench in haſte, in preſence 
of an Enemy, we mult not do by halves what is at 
ſolutely neceſſary, and loſe time, in what may one! 
be uſeful} by Chance: beſides will it not be the neigt dir 
of Imprudence to fatigue the Men too much, per 
muſt engage a few Hours after? So far from that, & It 
would have theſe Epaulements. made only in thoi ertain 
| | Line 
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de Lines, and at Leiſure, which may be of uſe as long as 
the War laſts. | 


There is alſo ſome eſſential Circumſtances to be 


E obſerved in replacing theſe Works. We raiſe 
h them, fays Vauban, principally in the Parts com- 
"wil manded from without, ſeldom in any others.” It 
hon MI is certain, it is there they are moſt wanted, but they 
h hi; MY vill yet be very uſeful in level Ground, eſpecially if 


the Intrenchment be weak ; but if the Parapet of the 
Line, by its Conſtruction or Poſition, will cover 


TY the Cavalry, or if the Ground on which they are 
. l} daun up be fo low, that they cannot be ſeen over 
aps i the Parapet, then ſuch a Precaution might be ridi- 


culed, as the Line itſelf ſerves inſtead of it, altho' 


Wa 2 5 leſs perfect, becauſe the Troops, at a Diſtance 
ny oem he Parapet, are moſt expoſed to the Enemy's 


hot. | 
Theſe Epaulements, generally placed in the moſt 
open Places, have one more Advantage (ſuppoſing 


we u . : N-. 

er Cary in Proportion) which is that of covering the 
vont and ſometimes the Rear of the Camp. 

4 never did ſee them but at the Lines of the 

e H Lure between Jiſembourg and Alftatt; but they 

aſe dere half in Ruins: M. de Vauban placed them at an 


qual Diſtance from the Line and the Head of the 
amp, parallel to them: He made them about 40 
athoms long, 9 or 10 Feet thick, and as high; and 
£0 or 60 Fathoms interval between each. 

V. It is common with the more northern Nations, 
o place Platoons of Infantry between the Squadrons: 
This, which was ſo well known to Comte de Monte. 
Nulli, and fo much recommended by the Commen- 
Wator of Polybius, has often ſucceeded with the Swedes 
gainſt the- Cermans, and with the Germans againſt 
e Turks, Such a Fire, always very briſk, and bet- 
er directed than that of Carabines, is in Effect very 
oper to protect the Manoeuvre of the Cavalry; 
ay it not then be here as advantageous, at leaſt in 
Fertain Caſes ? 
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The Cavalry of the Line being repulſed and half 
broke, I would have them rally behind theſe Epaule. 
ments; and to give them Time and Means to do it, W.; 

there ſhould be a ſudden and ſmart Fire, that they 
may not be followed too cloſe. ho 

A Sheme I propoſed in 1735 for raiſing a Battery 

at Philipsburg to defend our Forage, appears to me Nich 

Pl. xxxii. perfectly convenient here. We may form the com. 

Fig. 2. mon Epaulement, only obſerving to make a Banquet 
in its Ditch, and to raiſe its Counterſcarp like a fla 
Parapet, about two Feet high, that the Fire may be 
the better directed. ed 

It is obvious this will not occaſion any Increaſe d 
Labour; and I believe that an Epaulement thus lined, 

with go or 100 Soldiers, fiiing nearly level with the 

Ground, would be very terrible, and prove a great 

ſupport to a diſordered Troop. This Conſtructiot 

has yet this Advantage, that if Circumſtances do no 

Permit it to be uſed, there is no Inconvenience follows Norte 

In Places level, but of ſmall Extent in Proportion MF the 
to the Quantity of Infantry to be diſpoſed of, a Bar Hthoi 
quet may alſo be made behind the Epaulement, and The 

Fig. z. the uſual Slope given to the Parapet : Two Lines «itt t 
Fire thus diſpoſed, muſt probably have a great Hmm. 
fe, as the Depth of the Ditch, and the Talus «ic a 
the upper Banquet equally protects the Soldiers abort 
and below from the Stroke of the Enemy's Cavalry. Wit my 

The Crotchets, as in the Plan, alſo ſeem good to 
cover them from oblique Fires; they form little Flank 
from one Epaulement to another, and even cove 
each other if the Enemy come on the Flanks, and in 
this caſe alſo, the two ends of the Ditch, formed like 
the reſt of the Parapet, will greatly ſtrengthen this 
Defence. 

VI. I ſhall only mention the Inconveniencies 0 
Bog-Houles ; wherever they are placed in the Lines, 
they are always troubleſome : if without, they facil. 


vl | tate Deſertion, if within, they are a Nuiſance, and 
| 


break the Line of Battle, int of 
VII.! , 
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VII. If we do not take Care to cover the Gates, 
ts plain, that the Enemy's Cannon will break the 
garriers, and firing through, will batter one part of 
he Camp in proportion to its Situation and the 
readth of the Openings. ; 
The Cuſtom in common Lines is to cover them pl Ai. 
ith detached Redans in Form of Half: moons. Yau- Fig. 1. 
makes the Capital 22 Fathoms, and the Faces 

8: The Gorge is thus 34 Fathoms, 3 Feet, 10 
nches ; which, not agreeing with the ſides of the 

gure in the Book, proves there is ſome miſtake in 

e Numbers, 4 


aſe d He forms the Flanks by taking 10 Fathoms from 
ined, Ne Face, and 5 from the Gorge, but making thus 
h the n Angle of 98, 35, 30,“ only with the Counter- 
great all the Fire is directed towards the next Re- 
(Chon Wn, which gives Room to ſuppoſe, that the principal 
o nt Won of theſe Flanks, uſeleſs in themſelves, is (by 
llows Whortening the Faces) to give more effect to the Fire 
ortion the Curtain, of which they yet maſk near 2; 
| Bar- athoms. | 


„ and The Ditch of theſe Works, parallel to the Faces, 
es dust be prolonged to that of the Line, that it may be 
at H mmanded throughout: By this we are obliged to 


iſe and remove a great quantity of ſuperflnous 
ith, and which muſt be eſteemed an Inconvenience, 
t much leſs than the other. 

Beſides, theſe Halfmoons produce a very good 
Tanks ect: the Fire of their Faces, croſſes near the Capi- 
covet Ml of the Redans, which as we have obſerved, have 
and in eat Need of this Aſſiſtance; and it perfectly covers 
e Gate and the Bridge. An Advantage very deſira- 
e in the half Moons of Places, which often are a- 
ndoned for want of a ſure Communication. 


ies Off I ſee nothing more to be obſerved on this Head, 
Lines ſWcept, that ſuppoſing the Counterſcarp 3 Fathoms 
facil. m the Maſter Line, as one of the Lines of Fire 


e, and the Redan will paſs at leaſt ſix Fathoms from the 
int of the Half-moon, we cannot diminiſh the 
VII.! ; „ | Front 


132 We Field Engineer. 

Front more than 15, or 16 Fathems; for if, for Eibe 
ample, it was reduced to 100 Fathoms, this Pon Re 
| would be battered. n wor 
Pl. zxxiii. VIII. A few Words added to the Inſpection of be 


Fig. 2. Plans, will ſhew my Method of covering the Gay 1 
of the different kinds of Lines propoſed. nier 

For thoſe with Redans, where the Barriers cane mer 

be better placed than in the Saliant pf the CurtanW 1 

maſk them with a Lunette of 16 Fathom. Capita, Main 
reckoning from Angle to Angle: mak&the Faces hat 
Fathoms long, drawing them to the Rentrant of He fl 
Redans, and the Fire, ſuppoſed Perpendicular, ] I 

graze, without battering them; I here mean the (WL. ine 

cond Scheme of 150 Fathoms Front, which on ext 
Account is preferable to the other. The Extrem et f, 

ties of the Ditch of this little Work, if not ful tre 
Water, muſt be prolonged in a Glacis reverſed, ever 

the Enemy may not find any Shelter. o thi 

Pl. xxxiii. A Lunette of 20 Fathoms Capital, and 15H bus 
Fig 3. thoms demigorge, placed at the acne of Liu Trac 
with Tenailles, will cover their Barrier. TI 

Pl. xxxiii, That of Lines 4 Cremaillere, are maſked by Wpranc 
Fig-4 Reduit formed on one Side by the Prolongation dar 
the Branch, and the other Parallel to the Crotchet. f the 

The Excavation of the Branches of the CommunfWanta 

cation, that is, the part of the Branches between i De 
Tambour and the Ditch, ſerve for the two kinds ates 

Lines with Lunettes, and thus fave fo much Work etac! 

The Baſtion Lines in this Reſpect, are much Rona 

difficult than the Reſt, and unfortunately I canncle. 

quote thoſe of Philipſburg, for their Barriers were M IX. 
covered. The Difficulty ariſes, - by ſuppoſing, a {Wang 

have done throughout, the ſmall Arms to fire York 


right Angles; Half-moons cannot well be uſed, for 

they are only ſeparated from the Faces of the Baſtioqere e: 

by the Breadth of the Ditch, they maſk almoſt : 
the Fire of the Flanks, as I have ſaid already; 4 

if they are as far from the Faces, as ſhould be, Ichougl 

is to ſay, the Length of the Flank, we not only r nat 8 
| by fl 
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r Erne riſk of having theſe Pieces flanked,” and taken in 
Pom Rear, by the Gorge, but alſo the Communication 
would not be ſo ſecure, and the Barrier wou'd even 

of ede ſeen obliquely from the Extremities of the Shoulder. 
| have given two Ways of avoiding theſe Inconve- 
niencies, the Readef may decide which ſeems to 


4 


merit Preference. þ 


api rain: It is 12 Fathoms broad from the Mafter-Line, Fig. i. 
ces fat Carrriages may pals eaſily, and that they may 


de flanked by the Baſt on. 


ext; divide this Line into two, and from the middle 
et fall a Perpendicular, equal to half this Line, its 
xtremity will be the Point of the Angle of a Redan 
everſed, whoſe Branches are drawn from that Point 


hus briſur d a ſecond Time, raiſe a Parapet on the fir 
race, and it will ſhew the Figure. = 
This rentrant Angle being a right one, and' its 


* 
- 


| by Whranches grazing the Shoulders, their Fire, tho* leſs 
tion dvanced than they were, paſs beyond the Capitals 
chet f the Baſtions and cut them, ' which muſt be an Ad- 


vantage. 

Detached Baſtions are exceeding good to cover 
ates, and the Lines with detached Works, or thoſe 
detached in Parts, having no Occaſion for theſe addi- 
onal Works, I have nothing more to add to this Ar- 
ticle, | h | 


IX. In my Maxims, I faid we might, without 

g. anger, even in dry Ground, cover every flanked 

Work with an advanced Ditch, provided the Flanks 

d, for {vere not too oblique, and ſufficiently ſaliant; I will 
BaſtioWPere explain myſelf. | 

moſt W An advanced Ditch will be always uſeful, and 

ly; Mfeaſe to be dangerous, when ſeen and battered 


de, thfhoughout its Extent ; the Enemy will then not find 
nly at Shelter, that Cover, and that Security, which 
U have 


The firſt is to make a Fuuſidraye before the Cur- Pl. xxxiv. 


The ſecond is a little more compoumded - Uraw a Pl. xxxiv. 
Line from the Shoulder of one Baſtion to tliat of the Fis 2. 


o the Shoulders of the Baſtion, The Curtain Deng | 
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| have made the greateſt Maſters reject them, in fine, Ir fre 
the Enemy. will be as much expoſed there, as on the Ne! 
Counterſcarp. 7 | rms, 
To effect this, 1ſt, The advanced Ditch muſt be Muck: 
enfiladed at right Angles, or at leaſt under an Angle, Th 
from go to 100 Degrees, with the Flanks of the Ne 
Line: 2dly, Conſequently its Diſtance from the Ditch {Wing 
muſt be ſuch that its Counterſcarp does not projet tr m 
beyond the interior Angle of the Shoulder, that the Hat is 
whole Ditch may be under the Fire of ſome Part of tre. 
the Flank. zaly, That at the Rentrants the advanced I che 
„Ditch be prolonged, and cut down in form of 
Glacis reverſed, 5 as to leave no cover, as I have 
ſhewn already, u3 11 er 
{ : Theſe: Circumſtances, which remove all Difficul. 
1 ties, are eaſy to be obſerved, in the moſt part of the 
1 Works I have propoſed. I will give two Examples, 
Pl. xxziv.0. In Lines with Redans, trace the advanced Ditch 
Fig. 3- parallel to the Ditch, becauſe the Angle of the Flank 
with the Branch is only 99“ g4', which is not to 
much, and if I had made it Square with the Line, 
it would have thrown me more than 16 Fathoms to 
wards the Country oppoſite to the Briſure, and in Pro 
portion. oppoſite to the Point of the Redan. 

In briſur'd Lines with Tenailles, which I here ſup- 

ſe with Lunettes, I do not follow the Maſter-Line, 
which lengthens the Ditch to no Purpoſe, and which 
would alſo be much leſs defended; but it is paralle 
to the principal Lines of Defence, and conſequent! 
ſquares upon the Flanks. 

If to this we add the neceſſary ſavings, it mul 
be confeſſed that this Piece of Fortification, fat 
from being hurtful, becomes uſeful even in dr) 
De | 
Its moſt remarkable Advantages are, 1f, That it 
the Talus be the leaſt ſteep, the firſt Rank of the 
Aſlailants, embarraſſed with their Faſcines, throv i 
them in here to leap over, fo that they have them not 
to fill up the Ditch of the Intrenchment. 24), * | 

| Fl 
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fine, Ir from ſerving the Enemy, as a Place of Arms, to 
the ke Breath in, and ets, "oppoſe the Lipe with ſmall 
rms, as they will find no Cover there, they will 


ickly leap out of it, and conſequently in Diſorder, 


ſt 
a Theſe Obſtacles become inſurmountable, if we 


"gl | 

** ave Time to dig Pits between the Ditches: No- 
Dich Ning is fitter to diſconcert an Enemy in an Attack, 
ojet r more difficult to fill up. Tis with this View, 


at is to ſay, that the Enemy may not know where 
tread, that in the firſt Figure, and at the Saliant 
he ſecond, 1 have only left about four Fathoms 
tance, from one Ditch to another, that three Rows 
theſe Pits placed alternately may be ſufficient, J 
The Earth of theſe Wells is thrown up, in little 
caps in their Intervals ; that of the advanced Ditch, 
hole Contents is leſs conſiderable, may be thrown in 
rm of a Glacis on its Counterſcarp. 


t the 
irt of 
nced 
of 4 
have 


hcul- 
f the 
les, 

Ditch 
flank 
c too 
Line, 
ns to. 
| Pro- 


tches, when judged neceſlary : viz, That of con- 
ting Half. moons before the Curtains of baſtion'd, 
ronts, without falling into the Inconveniences men- 
ned in the 8th Article of this Chapter. 
is evident that thus we are freed of the Danger 
being taken by the Gorge, without being obliged, 
maſk Part of the Fire of the Flanks : This is 
tential Point, yet as there muſt be a Gate in the 
ne, to communicate with this detached Work, and 
muſt as much as poſlible hide this Gate from the 
emy, there muſt be ſome other Meaſures taken. 
We ſhall fulfil this Point only in Proportion as we 
muſt niniſh the Diſtance of the Ditches: Therefore we 
„fußt particularly obſerve this. 
1 d The Fire of the Flank only beginning from the in- 
nor Angle of the Shoulder, we may without Dan- 
from thence draw the Demi-gorge of the Half- 
on, which will thus leſſen its Diſtance from the 
aſter-Line: We do not in Fact gain much by 
m not but we ſhould much more, if we placed two 
That eces of Cannon in that Part of the Flank next the 
far Shoulder, 


> ſup- 
Line, 
which 
2rallel 
ent!) 


'bat if 
f the 
throv 


X. We may draw new Advantages from advanced. | 


. 
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Shoulder, which charged- with Grape, and point 
between the two Ditches, at the Time of the Aſa! 
muſt be extremely uſeful. 

- - Beſides, as the Diſtance is ſmall, theſe Pieces m 
be moved from the Flanks to the Faces, having hy 
one to remove entirely. | 

We may then without Inconvenience draw th 
Demi-gorge of the Half-moon, and the Counterſa 
of the advanced Ditch, 5 Fathoms from the Ang 
of the Shoulder, taken externally, ſo that dravin 
the Branches of the Half-moon on the Faces, at 
like Diſtance from the Angles, the Barrier, *and al 
the Communication will be pretty well covered. 

This Half-moon is traced according to the cn 
mon Method, that is to ſay, taking the Diſtance « 
the two Points; where the two Branches of the Hi 
moon fall upon the Faces of the Baſtions, as a Bil 
and conſtructing two Triangles thereon, one a r: 
tangle, and the other an equilateral, and dividn 
the Diſtance of their Summits into two, that Por 
will be the Point of the flanked Angle of the Hil 


moon. 
Theſe Pieces after all, tho low and weak, cauſ 
great Increaſe of Work, and I own, as 1 have donei 
Chap 5. that I do not approve of detached Works 
Field Fortification, eſpecially when we have n 
means and time to render them capable of reſiſting; 
Aſſault. I therefore think we ſhould only mak 
Half moons to Intrenchments of ſmall Extent, 
made with great Care; ſuch, for Example, as | 
trenched Camps, eſpecially when they can only | 
attacked in one Part, as thoſe of Ruſſenberm and Yu 
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CHAPTER 2 TH TWELFTH. 


Of irregular Portification : "Maxime, Ci 07 rentrans 
pit III. Of Saliant Anghes. IV. Manner of oc- 
cupying Heights, of preventing - their being enfiladed, 
and tracing Works on their Deſcent. V. Reflections 
on. Heights, VI. Of Villages and Buildings within 
Reach: of the Work, VII. e where detached Works 
are: neceſſary or uſeful. VIII. Of , Wards, IX. Of 
Moraſſes, Hollows, bollow Roads, Hedges, Rivwlets. 


X. Manner of proportioning to the Ground the W 
of the Fronts of the propoſed Mei hadi. 


Have hitherto ſuppoſed the 3 
raiſed on level Ground, and the Lines fo uni- 
m that all the Tenailles were equally diſpoſed, and 
the ſame Line: In a Word, I have ſuppoſed the 
orks quite regular. I thus followed the Method 
en in treating of the Fortification of Places, and I 
dit with the fame Intent, that is to ſay, to form 
e Subject, by eſtabliſhing general Methods, which 
e follow as much as poſſible in the Execution; for 
round is ſeldom found fo uniform, but that the Re- 
larity is at leaſt as difficult to be oblerved in one 
ile, as in the other, 
We ſhould then much leſs regard what has been 
d on this Subject as poſitive Precepts, than as ge- 
ral Notions, proper to multiply and rectify the par- 
ular Ideas, which Circumſtances require in Practice, 
he Engineer muſt know how to act, according to 
Circumſtances, and it is a great Advantage to 
m to have many different Methods to avropare; * 
der to follow that which ſeems the beſt. 
But we ſhall preſently find how much we muſt ex- 
dt from Theory; for the Irreglarities of the Ground 
id other Circumſtances, vary ſo much, that all that 
an be added to what has been already treated of, is 
 ſhew how to piofit by certain Advantages, and my 
avoid, 


AP 


— 


Pl. XV. 
Fig. 1, 2, Defence be very oblique, forms a Tenaille, and cn 


3» 4. 


- 


Pl. xx 
Fig. ' 
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avoid, and to ſurmount ſome foreſeen Difficulti 
generally very common. 


they are as important as extenſive : One, that all Pa 
be as much as poſſible, ſo equally capable of Rel 
tance, that one part need not be feared more thy 
another; its plain"! in this reſpect we muſt regard 
Advantages' of the Ground: The other, to have | 
much Attention, to profit by every Thing that m 
be favourable, as to avoid what may be hurtful. 

II. A Turning, a Winding, a Projection in t 
Lines may be regarded as an Irregularity, but th 
is almoſt always unavoidable. . If the Angle it f. 
be a Rentrant, it ſometimes encreaſes the Detenc 
if a Saliant, the contrary. 

\- Rentrant Angles, right or obtuſe, and thoſe whit 
are acute are often' fortified” after different Methods 
A Rentrant from go to 120 Degrees, though t 


ſequently flanks itſelf, provided its Branches, bei 
of a proper Length, ſhorten by Degrees, 'as it 
more open; ſo that at go Degrees they have but | 
Fathoms; at 100 Degrees 70 Fathoms; and (| 
Degrees 60 Fathoms, and at 120 Degrees they hn 
but 50 Fathoms. 

This Shortening is neceſſary, that one Part of! 
Fires may croſs the Capitals, which could not | 
without that; for they fly off from the Saliants, 
Proportion as the Angle is obtuſe. I do not given 
as a geometrical Rule, it will only ſerve in Pract 
and ſufficient in common Caſes. 

I ſay in common Caſes, for if the Ground e 
the right and left is not on the ſame Line, we mi 
have regard to the Difference the Inclination of tht 
new Angles gives to the Capital. The Figure v 


explain what I mean, and ſhew that the Saliant“ 
one Side, tho' double in Length to the other, can WF; 


better defended. | 
W 


I ſhall give but few Maxims on this Subject; by 


| fan! 


each 


iminiſh the Opening. 


o battered obliquely, ſeems ſufficient; yet as the 
nemy may throw themſelves all on one Side, or at- 
> both at once, it is beſt, that the anterior parts 
flanked, and the Branches ſo diſpoſed, at leaſt for 
certain Depth, that they may be uſed without firing 
each other. File: ih 


gut 200 Fathoms: I know that in the Treatiſe of 
Attack of Places we find one of theſe Rentrants 
fed to the very bottom en cremaillere; but if we 
lect that Branches with more than 200 Fathoms 
eval, exceed the Range of a Muſket, it "muſt be 
wed as this is a different Caſe, I cannot follow 
Example without breaking through the Rules. 

Il. Vauban, as well in this, as in his Inſtruction on 
Siege of Ath, gives ſome faliant Angles, all for- 
ed; the moſt open by Baſtions, the others of 90 

grees at leaſt by Demi-Baſtions, and by the in- 
nched Camp at Dunkirk, it appears that when 

were acute he cut them to make Tenailles. 


as we may have Occaſion to poſſeſs a Point of 
d, I will ſhew in a general Manner how I would 
k all from 60 Degrees to the greateſt Opening. 


Wiſhed : Its Flanks muſt conſequently be taken 
Wroally; the beſt for this Purpoſe, as being the 
leaſt 
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When the Branches are too long, or the Angle pl. xxxv. 
ery open, ſome Crotchets en Cremaillere remedy all Fig. 6. 
t once, as they not only form new Flanks, but alſo 


As to Rentrants under go Degrees, they are fortifi- 
d according to the Breadth of their Opening: If it is 
nly 120 Fathoms, it will do well enough, as an Enemy 
ould be thereby engaged between two Fires. A ſimple 
arapet in a right Line, always neceſſary to cover the 
ommunication, and to prevent the Camp from be- 


Ve are ſeldom obliged to make theſe laſt Angles ; 


he Angle of 60 Degrees, being the moſt acute Pl. xxxy. 
tcan be admitted in Fortification, muſt not be di- Fig. 8. _ 


7 


— 


* 


On this Occaſion I ſhall once more venture my Pl. „rer. 
oughts, in giving a Scheme for an opening of Fig 7- 


— — — — — — 
PIR _— _ — — —_— — — — — — 
— —— A . 
— * — — 
- — * - -- — 


160 The Field Engineer, 
_l-aft ſaliant, are Crotchets ex cremaillere, which my 371 
ee” - lerve, tor al others... >... -,- WR N 
kl v. As the right Angle has 30 Degrees more, it may b 
Fig. 9. defended 4 — Ways; I would prefer the ps 

| ceeding, taking the Crotchet within, if poſſi ble, fy 


it will be yet 61 Deg. 56 Min. | If a Demi-Baſtion [ y_ 

thought beſt, care muſt, be taken that the Face H |. 

defended, and that no part in the Front fires on v. 

other; but independant of the Irregularity, it appem c te 

to me that we ſhall have gained nothing, for it is th the 

Saliant that muſt be defended, and two Flanks u Th. 

15 Fathoms each, one of which is only 60 Fathong, cat 

diſtant, is better than one which is leſs than 27, daun 

more than double that diſtance, which is that of gil... 

common Redans. 1 ile! ſs in 

Pl, xxxv. lf theſe Conſiderations do not appear ſolid enowM.;e. 

| FS 10. trace that Figure in this manner. Draw a Pam en « 
22 Fathoms from one of the Sides; at 120 Fatb = 

| from the Angle, raiſe a Redan of 22 Fathoms peril |; ie 

dicular, and 15 Fathoms Demi-Gorge ; draw M def 


Line of Defence from the Angle of the Figure tot 

Rentrant of the Redan, and the other from the Pointt 

the Redan to the Gorge of the Demi: Baſtion, whi 

make 25. Fathoms; ele vate the Flank perpendici 
rn Nuß 

This Angle being ſquare, might be made a bi 

| tion; but. 90 crowded; and of ſo little Defence, 

| we ſhould reject ſuch a Conſtruction here, as mu 

as in the Fortification of Places, where it is nee + 

uſed, when it can be avoid ec. 

Pl. xxxv. The Angle of 120 Degrees, being that of a He 

Fig 11. agon, may be fortified according to all the Method 

have given, except in thoſe with Tenailles, and Ie 

illes briſur d; it wants but 30 Min. of being enough Morer x 

this; ſo that it may be uſed, diminiſhing the Perf 

dicular two or three Feet only, for greater Exactna 

| In fine, the Angle of 150 Deg. is open enougb 

Pl. xxxv. execute any of the different Schemes that ma) 

rig 12: choſen for the reſt of the Lines. TED 

ate 
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Whatever then be the Saliant, we can flank it ac- 
ording to one or more of the Methods I have given 
r regular Fortification, and it is certainly an Advan- 
age to confine theſe Irregularities to fixed Rules, ob- 
rving only that if the Angle be leſs than 60 Deg. 
that we cannot uſe the Crotchets, we muſt make 
leſs ſaliant to give it the greater Opening. 

IV. The unequal Heights of the Ground, is one 
the principal Cauſes of the Irregularities, as well 
the Profiles; as in the Plan of the Works. 
The Saliants of every Kind of Fortification muſt be 
leaſt as high as their Branches, even ſuppoſing the 
round perfectly level; for if the Part the moſt ad- 
anced ſhould be loweſt, its Parapet would cover it 
s in Proportion as one would be farther from it, 
ſhereas if the Saliant be higheſt, one cannot be ſeen 
ren from a much higher Ground than that we are 


10up 
aral 
Ju #f Ag 
"I lt is therefore always uſeful, and often abſolutely 
eceſlary to raiſe the flanked Angles higher than the 
eſt: The Earth taken from the rounding of the 
itch ſerves for this Purpoſe ; but as this is of little 
onſequence, but in even Ground. we mult endea- 
out to place theſe Angles on the higheſt Places; we 
lo thus prevent the bad Effects of the Ricochet, 
nd command better in Front. 
When we cannot by this means prevent being ſeen 
om an Eminence too near, and have not time to 
aſe the Parapet of the Angle as high as needful, 
ere are two Methods left, little or not at all uſed 
Trance. The one is to raiſe the Parapet of the An- 
le ſome Feet, in Form of a Cavalier, for the 
readth of the Terreplein that the Troops we thus 
rer would occupy along the Branches. This the 
nan, call Bonnets, and we Surtouts; there were 
ome in the Hornworks at Philipsburg. 
If it is only ſome particular Work we would cover, the 
ame Method is uſed by turning one or more Angles to 
he Enemy: Theſe Surtouts are alſo ſo proper to guard 
M againſt 


aà more eſſential Uſe than that for which Baſkets ws 
invented. 


either 


162 The Field Engineer, 
againſt the Ricochet, that I am ſurpriſed they are ng 
more uſed in our fortified Places. 

The other expedient ſignifies little againſt Cannon 
but it is readily and eaſily done, and entirely cover 
the Men; it is to place, on the Parapet that ſhoul 
be raiſed, a Row of Gabions larger at Top than 2 
bottom, that they may form a kind of Crenau's a 
Loopholes ; M. De Caligni, Director of Fortifications 
from whom I had this Idea, aſſured me he had uſe 
it with Succeſs. Theſe Gabions reſemble much thok 
Hampers or Baſkets on the Rampart, which, accord. 
ing to the Chevalier De Ville, and ſome other Au 
thors, were formerly uſed inſtead of our Sand- Bag 
if their chief Uſe was not to prevent being plunged; 


In fine, if theſe Means will not do, we muſt, 

cording to Vauban, poſſeſs the commanding Groun 

by extending the Lines to it, or by good fe 
doubts, or ſome other Works. 

When the Line of the Front outs one of theſe En 
nences, and that we muſt conſequently mount it, an 
deſcend it, was it even parallel to the Enemy, we 
obliged to briſure it, in ſuch manner that the Salia 
be at Top, and the Rentrant at Bottom. 

The Reaſon of this, little different from what w. 
have already alledged, is, that if the Line was cont 
nued ſtrait on, we ſhould in reality be covered it 
Front, but not being ſo on the ſide where the Ground 
falls, the Parapet of that part would not hinder out 
being ſeen obliquely. 

It is ſeldom we project beyond the Line, in d 
ſcending a Hill, yet it may happen, as in the Co 
munication of ſome detached Work ; the only Me 
thod I know to avoid being plunged, is to trace tht 
Communication in Zig-zags, like the Branches of 
Trench; the more acute the Angles are, the leſs the) 


are ſubject to be enfiladed, and the ſhorter the Branches A 


are, the more they are covered by the Crotchets. 


V. ! 
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re a v. I will add ſome Reflections on ſo important a 
Subject. We ſhould, if poſſible, poſſeſs the Heights, 
was it only to prevent the Enemy from moleſting us 
from them; yet they are not abſolutely ſo advanta- 
eous in themſelves, as is commonly imagined. 

All theſe, in Proportion to their Height, diſcover at 
a Diſtance, and command the Depth of the Battalions 
and Columns of the Aſſailants. All have beſides the 
Advantage of being ſecured from the Ricochet, and 
even of diminiſhing the Effect of Cannon, which, 
firing from a low Place to a higher, with much Dif- 
ficulty enters the Parapet, which it batters obliquely 
in reſpect to its Thickneſs. 

We ſhould alſo add, that the firſt Rank of the 
Enemy being higher than the ſecond in aſcending, it 
is conſequently the only one that can fire on the In- 
trenchment, Theſe Advantages are real, but the 
Inconveniences attending them are more ſo. 

It is eſſential here to diſtinguiſh two different ſorts 
of Fire; the Raſant or Grazing, in this reſpect, is 
that which going in a Direction parallel to the Hori- 
zon, beats down all it meets with within its Range, 
and the Fichant or Plunging, that which fires from a 
higher on a lower Place, and only damages whatever 
it meets with near the Point where it falls. 

This Diſtinction being underſtood, explains one 
part of what I woul i ſay. Whatever be the Height, 
every Shot that falls and does not riſe again, will be 
Fichant or Plunging, and conſequently leſs danger- 
ous, even ſuppoſing the Soldier to take Aim; and as 
It is almoſt impoſſible, let the Elevation be ever ſo 
little, to raiſe himſelf enough, it is evident that Can- 
non will have little Effect, and ſmall Arms ſtill leſs, 
Wand this Inconveniency increaſes in Proportion as the 

Enemy approaches. 

This concerns the Plain, that is to ſay, what is be- 
hes yond the Foot of the Hill; as to Ramps or Slopes I 
"=" hall here ſuppoſe them of two different Sorts. 

a M 2 When 


| 
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When they are ſo ſteep that the Enemy cannot es. as it 
fily aſcend, and we can leap from the Intrenchment M it wi 


_ * doubtleſs we ſhall repulſe an Enemy out of Breath, Ml to & 


and probably in Diſorder, with much Eaſe ; eſpecially WM eafil 
if, by Imprudence, or too much Heat, they are EH 5Sc 
on too faſt; but here alſo we cannot fire on the Slox: Wi cult 
withaut being greatly expoſed, or even without mount. rem: 
ing on the Parapet. . 

If the Slope be gentle or eaſy, we are leſs expoſed 
but the Enemy will march with as good Order, ani 
almoſt with as much eaſe, as on a Level, ſo that w 
do not benefit much by it; for I am not of M. De J. 
lard's Opinion, that Infantry charging from a highe 
on a lower place, come with greater Weight, and th: 
Cavalry the contrary. | 

believe we may conclude, that the moſt ad van 
geous Heights, in all reſpects, are thoſe which ar 
ſteep and difficult of Acceſs, provided they are ſo {+ 
tuated that Flanks may be made to batter what wt 
cannot ſee in Front; or elſe thoſe Eminences with! 
gentle and eaſy Slope, when this natural Glacis 
near the Length of a Muſket Range. 

We cannot be too attentive in placing theſe Work; 
ſo that they poſſeſs the Summit of the Hill; at leaf 
we muſt take Care, that by the Irregularity of the 
Ground ſome-Part of the Camp, or the Troops when W 
drawn up, be not ſeen from without. | but v 

VI. When a Village is found within Reach of Sho, the C 
it muſt either be left in Rear, or fortified ſo as ve de 
ſerve as a Flank to the reſt, ay, 

This is of great Importance, for if you abandon i any / 
to the Enemy, it ſerves them as a ſupport, it hide TI 
their Diſpoſitions and Manbeuvres, and enables then Neig 
to diſcover yours. lidera 

When the Village is ſo near as to be hurtful, and we ( 
in a low Ground, or too: much embarraſſed with as the 
Hedges, Sc. to run the Line there, there is nd 
much-more to be done than making it a detached 
Poſt: As long as this Poſt ſhall ſubſiſt, it -will be 1 

| Securit) 
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Security to that part that cannot be attacked, but by 
expoſing their Flank to the Fire of the Village: But 
as it is liable to be attacked, becauſe it is detached, 
it will be prudent, let the Diſtance be ever ſo little, 
to ſecure a Communication, ſo as to prevent its being 
eaſily ſurrounded, | 

Some Redoubts are ſufficient for this; every Diffi- 
culty would then be overcome, if there did not often 
remain Inconveniences much more conſiderable : We 
have ſeen in Chap 4. that there are many Villages 
that cannot be fortified ; beſides, ſuch a Place re- 
quires much Work, and to guard+it requires more 
than we are ſometimes able to detach from an Army. 

In theſe Circumſtances, the common Expedient, 
and which appears the beſt, is to burn the Village; 
but I venture to affirm from what I have often ſeen, 
and lately at the Sieges in Flanders, that unleſs the 
Houſes be all of Wood as in Bohemia and the Upper 
Palatinate, we gain little or nothing by it. What 
Advantage do we reap by ſetting Fire to a Houſe 
built with Earth or Maſonry ? The Roof, Floors and 
Doors conſume, but the Walls remain, and they are 
ſufficient to cover the Enemy. | 

Belides, we ſhall find that it is not the Houſes, fo 
much as Trees, Hedges, and the Walls of Enclo- 
ſures, which afford this Cover, and the Fire does not 
deſtroy them. | 

We ſhould not then have Recourſe to this means, 
but when we have time to cut down and level with 
the Ground all that may be hurtful; as it is rare that 
we do this, but when it cannot be avoided, that is to 
ay, at the laſt puſh, it is alſo very ſeldom we reap 
any Advantage by theſe cruel Actions. 

The ſureſt Way is to avoid ſuch a troubleſome 
Neighbourhood as much as poſſible. As to leſs con- 
liderable encloſed Places, ſuch as Houſes or Caſtles, 
we ſhould not heſitate to poſſeſs them, as little uſeful 
as they may be, for fear they might be hurtful, as 

| M 3 they 
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not found ready made, we are obliged to conſtruct 
others inſtead of them. 
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they are ſupported with little Work and few Troops, 
We have ſhewn how to defend them in Chap. 3. 
VII. Theſe laſt Works are fo neceſſary, that when 


One of the moſt eſſential Maxims in every kind f 
Fortification is, not to leave the Enemy any Cover, 
within a certain Extent, which Extent ſhould never 
be leſs than that of Muſket Range. 

If the Line or Intrenchment is at a Diſtance from x 
Valley, too low to be ſeen, or any other Circumſtance 
produces the like Effect, there muſt of Courſe be 
ſome Work added. 

The ſame ſhould be done to ſecure Communications 
to Heights, when we fear they may be hurtful; in 
fine, if we have a Dam, a Bridge, a Ford, or any 
other Defile before us, it muſt be defended near and 
by a grazing Fire. 

Beſides theſe detached Works, others are ſome- 
times made, which are only ſeparated from the Line 
by the Ditch : Theſe are made to ſtrengthen a Place 
greatly expoſed, to poſſeſs a Point of Land, or to 
flank the adjacent Parts. 

I ſhall not give the various Methods of tracing 
theſe Works, as their Figure depends on Circum- 
ſtances; and as I have given ſo many different 
Schemes already, no one can be at a Loſs in this 
Reſpect; I ſhall only add, that the moſt materia 
thing is to fecure the Communications, and to tum 
the Branches, ſo that they do not fire on the Lines; 
the adjacent Parts alſo muſt be ſo turned as not to 
fire on the Branches, 5 

VIII. Woods as well as Heights have their Advan- 
tages and Defects ; if full of Thickets, and difficult 
to paſs through, and not above 100 or 1530 Fathoms 
diſtant, it is advantageous to the Defence of the In- 
trenchment, as the Enemy cannot make their Way 
through, without being heard by the Patroles, and 
advanced Guards, which gives us an Opportunity 

drawing 
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rawing our Troops to the places attacked; beſides, 
ey run the Riſk of being charged before they can 
et clear, and are drawn up: In this Caſe the Bar- 
ers ſhould be large, and at a little Diſtance from 
ach other, ſo as to ſally out with a conſiderable Front, 
nd at many places at once. 

But if the Wood be clear, high, and without Bram- 
les and Briars, as moſt Firr Woods are, and are cut 
rough by broad and good Roads, as that of Ph:lip/- 
rg, the Enemy will be able to conceal their Diſpo- 
jons and Marches, to attack us when we leaft think 
it, and to retreat when they pleaſe, without fear 
being purſued, at leaſt very ſpeedily, provided 
jey have taken the Precaution to line the Borders 
ith Infantry, to favour their Retreat. 

If the Wood is nearer, the Enemy have greater 
drantages, and if at a greater Diſtance, as 400 or 
do Fathoms, they cannot indeed fall on the Line, ſo 
ry unexpectedly, but their Retreat will not be leſs 
ure. 


In fine, when we are maſters to chuſe the Nature 
d Situation of the Ground, it is the Buſineſs of the 
eneral, rather than of the Engineer, to weigh yell 
eſe Conſiderations. 
When the Line muſt paſs through a Wood, and 
nature it is not capable of ſupplying the place of 
e, for Reaſons given in Chap. 2. cut it down to 
Ground, from the Foot of the Intrenchment to 
Tail of the Camp, and pile up the Fellings at 
50 Fathoms in Front at leaſt. 
IX. A Moraſs, a hollow, a hollow Way, a Quick- 
dge, even the ſmalleſt Brooks, become Objects to 
regarded, either to draw ſome Advantage from 
m, or to prevent their being hurtful, : 
A Moraſs of any kind, is always an Advantage, if 
" MWextends to the Foot of the Line, ſince it renders it 
Way cceſſible to Cavalry at leaſt: If it be of any 
eadth, and its Bottom boggy, it ſerves as an In- 
nchment ; if it appears needful to line it with a Pa- 
M 4 rapet, 


& 
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et, it need only be an Epaulement againſt Cannon, Hing 
* — need not be flanked; ©. org b half 
connoitre and ſound theſe Moraſſes too well, that u T 
may know how far we may depend on them; ther thorn 
are thouſands of Examples, and I have ſeen Drove 
of Oxen croſſing thoſe with little Trouble, whid 
were thought in the Army, to be impracticable, an 
which perhaps were ſo ſome Months before. 
Hollows, hollow Roads, and in general, eren bert 
thing that may ſerve as a Cover, muſt either be 
filaded or flanked by the Line itſelf, or as in Chap.) 
by ſome detached Work, ſo as to diſcover the Botta 
Theſe Cavities not only ceaſe to be hurtful, but al 
become uſeful, as they are ſo many additional Obſt 
cles to the Enemy: If we find a Quick-hedge, an 
the Intrenchment can be fo turned, as to preſerve | 
on its Berm, it will ſerve inſtead of Palliſades. 

If there is a Brook too ſmall for an Inundation, ene 
muſt be damm'd up here and there to fill it full vi 
Banks, and form little Pools: Or, if it runs into t 
Intrenchment, we muſt try to fill the Ditch with 
I ſhall not here ſpeak of conſiderable Brooks, nor] 
vers, having already largely treated of them in Chap. 
X. The diffefęnt Projections of the Line, be. 
always determined by ſome one of theſe Circu 
ſtances, it is eyident we cannot always make 
Fronts of an equal Length, as we are often obliged! 
add or diminiſh a certain Extent. 

The Number and Variety of Methods I have give 
will be of great Aſſiſtance in this Reſpect, as they 
for Fronts of 60, 100, 120 and 150 Fathoms, b 
ſides theſe Fronts may be diminiſhed, provided tht 
be done with Judgment. | 

If we would have Lines with Redans, 30 and ent 
5055 athoms ſhorter, we may follow the common \ 
thod, without any Alteration, but the Briſure of f 
Curtain, as I have ſaid in Chap. 6. | 

The Fronts of Lines with Tenailles may, with 
Inconvenience be reduced to 50 Fathoms, by ſhort: 


if 
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ing the Perpendicular ſo that it does not exceed the 
half of the Front. | 

The Branches of the Cremaillere, fixed at Co Fa- 
thoms, may be reduced to leſs than 3o, but the Flank 
muſt in this Caſe be at leaſt 12 Fathoms, and per- 
dendicular, and its Branch muſt alſo be protected by 
an adjacent Fire, ſuch as that of an higher Crotchet. 

In fine, the Fronts of other Lines cloſed may be 
ortened a fourth, obſerving to follow the Propor- 
ions of the given Dimenſions ; the Figures being ſi- 
milar, the Direction of the Fires will always be the 
ame. 
If, to the Combination of theſe different Meaſures, 
xe add what has been ſaid on each particular Front, 
athing need be deſired more; but it muſt be qbſerved, 
hat it is much better to ſhorten than to lengthen them 
n this Caſe, becauſe the Fronts generally become 
Inner by the firſt, and conſequently weaker by the 
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CHAPTER Tx: THIRTEENTH 


I. Of Profiles. II. Reflection and Example, III. D. 
felis of Profiles too much elevated. IV. Obſervatin 
on the Author's Briſures. V. Of the Height of Pars. 
pets. VI. Of their Thickneſt, VII. Of their Pent u 
Slope. VIII. Of their interior Height. IX. Of Bay 
quets and their Slopes. X. Of Ditches and advanci 
Drtches. XI. Of other Talus's, and their Bem 
XII. Of the Glacis and Covert-way. 


I. TT is not fufficient to give a Work the md 
convenient Figure in regard to the Nature an 
Quality of the Ground, to defend its Acceſs ; we mif 
alſo know what ſhould be its Height, and every D. 
menſion proper for each particular Part, and this i 
what we comprehend under the Name of a Profile. 
This is an eſſential point, not only in the Execs 
tion, that each part may produce all its intended I 
fect, but often in projecting a Figure; for if we on 


follow a Plan we may be led into an Error. 5 18 
For Example, the Briſures I have propoſed in mai tha 
places, to diſtribute the Fire equally, and give it i 
better Direction, effectually procure that Advantag: they 
and in the Plan, appear out of the Critick's reac," **: 
yet we ſhall find in Article 4. that they are not wit.“ 
out Inconveniences in the Elevation. the) 
This important part, on which we ſeldom ſuffo f f 
ently reflect, being relative to the whole, ſhall be tit - th 
Subject of this Chapter, and the Concluſion of tl „ A 
Treatiſe. | es to 
II. I will begin by obſerving in general that an EHI de 
trenchment too weak, tho' well diſpoſed in every otheſ"*"<c 
reſpect, ſhould rather ſhew us the neceſſity of a Re alw: 
medy, and the Danger, than encourage us with falt 1957 
notions. On theſe occaſions the Soldier always mer. E 
ſures by his Eye the greatneſs of the Obſtacles the 5 


Enemy muſt ſurmount to come at him; and if * 
0 


— 
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not appear ſufficient, his Steadineſs diminiſhes, or 
is diſcouraged : It is rare we defend ourſelves as 
as we might, when not ſupported with the hopes 
onquering or driving back our Adverſary. 


* \n Engineer therefore muſt not fear making large 
Pi, fles, when Circumſtances require it, and he has the 
ans of executing it. Vauban, complaining of the 


ligence of the French, in his Memoirs of Sieges, 
ald have us make two or three Banquets, to the 
es of Circumvallation, and oftener three than two, 
hat the Parapet be raiſed enough to be fraiſed, and 
over the Cavalry ; and either in regard to the 
neſs of Sieges, or rather for the reaſon we ſhall 
lain, he reduced them to one Banquette only in 
Treatiſe of the Attack of Places; we muſt obſerve 
it was by no means to ſave Work, ſince in Pro- 
s which he propoſes againſt Succours, that is to 
in caſes where we are afraid of being attacked 
forced, he makes the Ditches from 16 to 20 
t broad, and 8 or 9 deep. 

Vhat that illuſtrious Engineer tells us on this 
d, is too deciſive to paſs by unnoticed here. He 
, that Maurice and Frederick Henry, Princes of 
ge, applied themſelves fo ſtrongly to their Lines, 
they employed whole Months in their Conſtruc- 
and that they made them ſo ſtrong, that tho 
were often attacked, they were never forced; 
they alſo added particular Forts at certain Diſ- 
es from each other, and according to the Prac- 
of thoſe Times they fortified their Quarters ſepa- 
ly, and advanced Works on the moſt expoſed 
es to ſtop the Enemy, and thus give time to the 
ops to arrive from the neigbouring Quarters to the 
ſtance of the menaced Part : Precautions which 
always baffled the Enemy's Deſigns, and often 
h fallM-"gecred their being beaten in their Retreat. 

he Examples of ſuch able Generals, related by 


mY an Author, will doubtleſs be of more Weight 
the what can be farther alledged. 


II. Having 


requiring three Banquettes, that the Parapet may 


Enemy to mount: Yet this General has ſince fix 


Arms, by following this Direction, cannot reach! 
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III. Having thus ſhewn the Importance of giving 
good Profile to Field-Fortification, we will ingu 
what Dimenſions are moſt proper for them. 

An Height of ' or 10 Feet, as Vauban demani 


ver the Cavalry, has without doubt its Advantag 
fince ſuch Lines may be fraiſed, and ſerve inſtea 
Epaulements, and in fine, are more difficult fort 


the Height of the Crown of the Parapet, of his gr 
eſt Profiles, at 7 Feet and a half, even where the 
cavation of the Ditch would have allowed an edi 
tion, without an Augmentation of Work: He did! 
apparently make this Alteration without good Real 
we will therefore endeavour to find them out. 
cannot but improve by ſtudying the Motives d 
great a Maſter. 
We have ſeen the Advantages of a grazing Fir 
Chap 12; and that the more it is Fichant, or inc he! 
to a perpendicular, the leſs hurtful it is: But itis 
ways more Fichant in proportion to the gret 
Height, at leaſt, as we obſerved, when the Gra 
we defend is not parallel to the Lines of Fire. 
Every Elevation beyond“ 4 Feet 4 Inches, vi 
is the Height at which a Soldier of a middle Stan 
holds his Piece to fire right before him, or parale 
the Horizon, is therefore always a Defe&, which n 
be diminiſhed as much as poſſible. | 
Suppoling on the contrary it is 9 or 10 Feet |! 
and one Foot in a Fathom ſlope or plunge, the | 


Ground nearer than 9g or 10 Fathoms from the 
they fire, from whence ariſes a much greater De 
viz. that the Enemy will find himſelf covered i 


* The Reader muſt here obſerve that one Foot Paris make 
Fcot and half an Inch or 6 Lines, Engliſb Mcaſure ; this DV 
ence, though inconſiderable in the Plans, is of great Conſeque 
in the Profile. 


ziving 
inqu 
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direct Fire, in proportion as he approaches the 


-man{Wunterſcarp, near which he will be out of all Danger. 
may We may indeed remedy this Defect, as we ſhall 
ntzWw, but the firſt always ſubſiſts, and increaſes in 
ſteal Wpportion to the Depth of the Ditch, which forms 
for Wy Inconveniences. 
de as the Bottom of the Ditch is not ſeen direct, it is 
is gr unavoidable Evil, and ſo evident, that it is need- 
the l to quote it, but this muſt be endeavoured to be 
in A\8ncdied by the Flanks. It is not with Field Forti- 
didi ron in this reſpect, as with Places; the Ditches 
Real he latter, if well conſtructed, are ſeen in all Parts; 
1t, Ws not ſo with this kind of Fortification, where the 
ves ch is much narrower and parallel to the Maſter- 


e, and 1n certain places cannot be ſeen from any 
g Fu! 
inclin 
t it is 
Nen 
Gro 


ng the Faces of the Redans, beginning at the 
trant of the Counterſcarp: The Ditch cannot be 
there but from the Extremity of the Curtain ; 
| its plain that the Extent, which cannot be diſ- 
ered from thence, not only increaſes by its Depth, 
alſo by the greater Elevation of the Parapet. 

heſe are, if I don't miſtake, the Motives that in- 
ed Yauban to lower his Profiles; I ſhould have 
n inexcuſable if I had departed from the Maxims 


85 wi 
Stand 
aralle 
uch n 


cet h great a Man. | | 

the (WV. This is the Place to reſume my Subject, on 
reach Wi propoſed Intrenchment. One of the Redans, al- 
the Hs diſcovering the Foot of the next, according to 


xr Del 


| common Method, there are not any of thoſe dead, 
red It 


defective parts along the Curtain, which the 
ures neceſſarily cauſe in all mine. 
Ihe Defect is greater in Proportion I own ; there- 
it is only neceſſary to know, if that is as eſſential 
t appears, or whether it is ſo well compenſated by 
er advantages, as not to reject them. I ſhall 
refore obſerve, : 
1, That 


: makes 
this Da 
'onſeque 


hele defective parts, in common Lines, are 
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clude them in the Attack, the two Curtains vj 


aſſiſt in that of another, thus it ſeems to be indi 


before itſelf, and in this Caſe neither the Counter 
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1}. That we are not commonly confined to g 
Attack of one Redan.only, and if for Example ve. 


join them, have no Protection to expect, each be 
engaged then too much in its own proper Defene: 


rent. 
25%. That if the Curtain is attacked, as the adjay 
Redans will infallibly be ſo too, each will fire dire 


nor the Ditch will be defended by any thing; whe 
as by my Method, all reciprocally flanking each ot 
we cannot particularly defend any one, without 
defending the part we ſhould. 

3dly. That my Capitals are covered by many 
ſed Fires, that are not to be found in common Ly 
and to avoid Repetitions, I muſt beg the Reader 
colle& what I have obſerved on this Chapter, in 
different Parts of this Treatiſe. | 

I ſhall not alledge that theſe dead Angles are 
found in Stars, and in demi-baſtioned Forts, 
all other Works of this Nature. However indiſ 
ſable they were formerly, it is not the leſs a real 
fect; * and we ſhould conſequently avoid it, as 
as poſſible, that is to ſay, without loſing more i 
we gain by it. 

Though this is a Fact, we muſt own all Incor 
nience diſappears when the Ditches are full of | 
ter; my Schemes have at leaſt ſome Advantage, 
this Cafe, and was I miſtaken, I may be permitte 
ſay, that treating on a Subject ſo important, ſo ſim 
and yet fo neglected, their Variety will alva. 
uſeful, and that by inciting a Curioſity or Erula 
in thoſe that will criticiſe on mine, and perhaps 
Birth to more happy Ideas. y 


* We ſhall find, in the Treatiſe that follows this, a Meth, 
lain, as ingenious, to remedy ſuch Defects. It was invents 
De Yerville, whom I mentioned in Chap. I. Article 4. 
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V. We will now paſs over thoſe preliminary Re- 
ions, to the Detail of the the Profiles, our in 
nded Subject. 
Every Intrenchment of Earth, is compoſed of a Pl. xi 
rapet, one or more Banquets, one or two Ditches, 
d ſometimes a Berm, and a ſmall Glacis. 
We have ſhewn M. Yauban's Thoughts on the 
at Height of Profiles, and the particular Reaſons 
ad for conforming to his Opinion. I will therefore, 
th him, fix the greateſt Elevation at 7 Feet and a 
from the Ground. 
Yet this muſt only be in common Caſes; for there 
Circumſtances, which oblige us to raiſe it more; 
h as the Neceſſity of commanding the Environs, to 
nge into ſome low part, or to cover a Branch, by 
Ing the Saliant. 
orks cloſed at the Gorge, joined to Lines, muſt 
excepted from this Rule, unleſs when fo ſituated, 
ocommand the reſt, which ſhould' be at leaſt by 
or three Feet. 
we recollect the Nature of the Inconveniences 
Ich oblige us to confine the Profiles to this Height, 
ſhall find, that they are not always united. I will 
lain myſelf better by examples. | 
Vhen we elevate a Front but 4 Feet, or therea- | 
Its, above the Ground we would command, it is j 
n we batter it with a raſant Fire, though the Defect | 
e dead Part increaſes: on the contrary when it is 
y neceſſary to raiſe a Saliant to a certain Height, | 
ever a Branch, provided the Rentrant preſerves 4 i 
ea determined Height for the Breadth of the Ditch, | 
Wh fire becomes more fichant towards the flanked 
ge, without the Ditch being leſs defended. 
e may in the firſt Caſe, reject the Briſures, if 9 
ght neceſlary; that will be ſo much gained, eſpe- | | 
| 
| 


ly if we can find any Means of diſtributing the 
as well without them; in reſpect to the ſecond 
Me. that is of Fires too fichant, or plunging, that 
| invent} alone is the Reaſo which prevents our giv- 
le 4- — ing 


finds againſt a direct Fire, by approaching a Wa 


conſequently the Protection of the Flank: We m 
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ing the Profile that Height we would to Wal 
without Flanks, or to thoſe that have them too over) 
lique, which conſequently do not defend their Dit 

I. do not here ſpeak of the Cover the En 


too much elevated, becauſe that! is eaſily remedied 
I have ſaid before. 

In fine, a Parapet ſhould never. have leſs that 
Feet Elevation above the Ground, without which | 
only covers in part thoſe that are behind it; thus trac 
the Difference, between the higheſt and. the lone 
reduced to one Foot and a half. 

VI. The Thickneſs of the Parapet varies much 
than the Height. In regard to this, the Deſign 1 
Nature of the Work muſt be conſidered, Three k 
is enough for that which is not expoſed to Cannon, i 
Example, the Intrenchment of à grand Guard; f 
Feet and a half is ſufficient for Works that cannot | 
battered but at a diſtance ; the reſt have 6 or.8, Mil 
even 12 Feet is allowed for intrenched Cam 
Heads of Bridges, Redoubts, and other Pieces, 


tended to ſtand a long time, or that may be exp no 
to a briſk Fire of Artillery, or a long Attack. plun 

The Thickneſs is not exempt: from a Defect, lowin 
it is of ſo little Conſequence, i it is ſcaroe worth f too 


tioning, it conſiſts in unavoidably ſhortening ! 
Branches. 

I do not here 1 of the Reduction of the 56 
of Polygons, inſcribed in other ſimilar Figures, u 
I mean is more eſſential, at leaſt in the raſant 
grazing Defence, ſince it diminiſhes the Saliant, 4 


conſider that what we gain by the Rentrant is no 
demnification in this Reſpect, ſince it is viſible, ! 
when the Flank is perpendicular, as we ſuppols, ! 
which is within the Line of Defence, fires on 
Part it ſhould graze. 

The laſt is, ſtrictly ſpeaking, a great Defect; 


may correct it in baſtioned Lines, by n 
ur 


p can 
ently \ 
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urtain fo this Interſection, and more eaſily yet in 
rery Caſe, by rounding the interior of the Parapet 


Did that Part, if ſo ſcrupulous an Exactneſs was not a 
Enen zult in Practice, where too minute an Attention to 
WelWrifles often creates a Negligence in more eſſential 
lied MM hings. 

| vil When we conſider that the Plunge or Slope 
hani the Parapet commonly determines the Direction of 
nich Hall Arms, it is obvious, in whatever Manner it 


traced, it is never without Inconvenience ; for we 
not diſcover the Counterſcarp at the Bottom of the 
itch, but in Proportion as this Slope is great, and 
Proportion to its Increaſe, its Direction varies from 
eralant Line. | 

Theſe Objects being incompatible, all we can do, 
to find a Mean between them that ſhall be moſt 


oper. 
| think this has been ſufficiently treated of, in the 
reatiſe of the Attack of Places; we there find Para- 


8, l 
Canis of 6 Feet thickneſs, which have one Foot and 
ces, f Slope or Plunge : I own this appears exceſſive to 


„ not only becauſe the Fire becomes too fichant 
plunging, but alſo it weakens the Crown, and by 
owing this DireCtion the Soldier will diſcover him- 
f too much, and, as we ſhall find in the following 
ticle, much more than he ſhould do. 


ng u 

1 | would not have above 12 or 15 Inches Slope in a 
ne S chom, to which I will add this Obſervation. 

.s, wy | be higheſt Profiles commonly having the deepeſt 
aſant ches, this additional Height and Depth increaſe, 
nt, e one the Cover in Front on the Counterſcarp, 


both, that in the bottom of the Ditch. 

We muſt therefore give the leaſt Plunge to the 
eſt and weakeſt Parapets, and increaſe the others 
Proportion to their Height, which is not at all in- 
venient, for beſides their greater Thickneſs, the 
Pp cannot be battered but horizontally, and conſe- 


ently with little Effect. 
N On 
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On this Account I find the Slope at one Foot in ra. 
Fathom for Profiles ſix Feet high, and an increaſe Huld 
one Inch in every half Foot, giving 13 Inches to thoſe 
of 6 Feet and a half, 14 to thoſe of 7 Feet, and j Fro. 
Inches to thoſe of 7 Feet and a half. It w 

Thus ſuppoſing the Ground level, theſe differen 
Fires fall equally on the Counterſcarp at 6 Fathom 
from the Point they depart, and at a little Diſtang 
from each other in the bottom of the Ditch. 

As to Profiles of an extraordinary Elevation, the 
greateſt Slope, that is 15 Inches, appears to me (uf 
ficient. 

VIII. Four Feet and a half is commonly allouel 
to the interior Part of the Parapet. It is a Cuſton 
ſo generally followed, that it ſeems eſtabliſhed as 
Maxim. : 

This Rule would have been leſs followed had! 
been more ſtrictly examined; it is good indeed | 
the Conſtruction of Places whoſe Parapets ſink i 
Time, and have alſo much leſs Plunge, or Slojx 
but Circumſtances varying, it is plain that it ca 
not be proper here. 
I know by myſelf, that a Man of 5 Feet's Inche 
ſtanding as he ſhould do, the left Foot 18 Inches Mes wi 
tant from the Upright of the Crown of a Parapet 
Feet and a half high, which 18 Inches is the comme 
Slope or Talus, fires with more eaſe horizontally, d 
if it had a Plunge of 8 Inches in a Fathom. 

Few Soldiers being of this Standard, it is not ſu 
priſing that ſo many Shot are loſt in the Air, 

There is but one Remedy for this; it is not oll 
to diminiſh this Height, but alſo to diminiſh it 
Proportion to the Plunge, for this Circumſtance is 
eſſential, that he ſhould be near 6 Feet high, to i 
over a 'Parapet 4 Feet and a half high, and 18 Ind 
es Plunge in a Fathom, ſuch as we have ſpoken of 
the preceding Article. | 

I therefore think that a horizontal Parapet, ſuch Wailed 2 
thoſe of ſome Communications, and other Wo! 
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raiſed more than 4 Feet 6 Inches from the Ground, 
zuld not be more than 4 Feet 4 Inches, and in 
zard to others, they ſhould be lowered in a Pro- 
ton of 4 Inches in a Foot Plunge. 

t will without doubt be 25 1 that the Soldier 
| be much more expoſed ; acknowledge it, but 
phat ſervice is a Slope we cannot make Uſe of? 
des, a Soldier on theſe Occaſions naturally ſtoops, 
hat more than his Head is never above his Fire- 


in 1 
ale d 
thoſe 
d 15 


Ferent 
thom 
ſtance 


1, the. | 
ie fu aſkets, or ſmall Gabions, ſuch as I mentioned in 
cle 4. of the preceding Chapter, would be of 
Novel gt Uſe here, ſince they remove all Difficulties, at 
iſton WM, in reſpect to the Fire of ſmall Arms. 

| a WK. The exterior Height of the Parapet being re- 


ned by the interior, and plunge, there is nothing 


had e (aid on that Head. 

ed Man in the Attitude of Firing does not poſſeſs 
ink Hin more Room than two Feet; three Feet is then 
Slo rent for the Banquette, yet we commonly allow 


and a half, that a Soldier may ſtand behind, or 
in the Rear of him that fires. | 
his Breadth is allowed from the Foot of the Pal. 
es when there are any. 

would not have the Banquette more than three 


than one of four, becauſe a Slope, when ſteep, 
ways eaſter to mount when ſo ſhort. 

hree Feet at moſt is ſufficient for the lower Ban- 
tes, they not only ſerve as Steps, but alſo to 
up the Soldiers on, to relieve thoſe that line the 


pet. | 
he Slopes of Banquets, may, alſo, be regulated 
eir Height; when they are only one Foot, the 
tal Slope is enough, as they have only to ſtep a 
higher on one of two Feet; I allow to the Baſe 
Height and a half, and two Heights to thoſe that 
aſed 2, or 3 Feet. 

N 2 In 


high, it is much better to make two of two Feet 


4— 2 
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ln narrow Places, to manage the Ground, ven 
form Steps with Hurdles 12 Inches high, and 9 bn 
which ſerve inſtead of a Slope. 

X. The exceſſive Breadth of the Ditch, if it is: 
full of Water, creates a Defect in durable Fortkhy 
tion, (or that of Places) which is; that Batteries or 

Crown of the Glacis, or on the Terreplein of the( 
vert-way can, without plunging much, ſap the 
of the Revetement or Face of the Wall: But ther 
no reaion to fear that, in the kind of Fortification 
are here treating of 

The greater the Breadth, the more Advantage 
reap here; the Enemy is more expoſed on the Ca 
terſcarp; the Length of the dead, or undefen 

Parts, which we have ſpoken of, diminiſh ; and if 
Ditch is to be filled up, the Work becomes m 
tedious, and conſequently the Enemy are em 
much longer to a Fire very terrible” auſe d 
Proximity. J 02 f 

We need not fear making the Ditch too broad 
yet it muſt be regulated by the Time and Num 
Workmen allowed us, and alſo by ' the Quantiy 
Earth we have Occafion for. UE 

It,is not ſo in Regard to its Depth : As in flank 
Works it naturally increaſes the dead Parts, I n 
not have it exceed 7 Feet and half. As to Wa 

not flanked, where no Protection is to be di 
but from the Parapet, alſo in Ditches full of Wa 
it cannot be too deep, ſince it always is an Addr 
to the Difficulty of Acceſs, without any Inconvenit 
On the contrary, I think the Depth ſhould no 
leſs, if poſſible, than 6 Feet, which muſt be pre 
red to its Breadth, otherwiſe the Enemy may e 
leap over, or too eaſily fill it up. 

The Diſtance of the advanced Ditch from 
Counterſcarp is regulated by the Precautions 
tioned in Chap. 2. As we have ſeldom Occaſion 
the Earth taken from it, we make it ſmall, and f 


the little Glacis beforementioned, I would wy 
0 
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pes of this Ditch, dry or wet, meet at the Bottom; 
the firſt Caſe the Enemy cannot ſtand there, and 
the other, it will not be leſs difficult to paſs : Their 
pth muſt at leaſt be 6 Feet, and their Breadth 7, 
t they may not be eaſily leaped over. 

XI. Taluſſes or Slopes depend on the Conſiſtence 
the Earth, but though we cannot determine any 
ng poſitive in this Reſpe&, it will be uſeful to 
m a general Rule to avoid errors as much as poſ- 


e. 

he nearer the Soldier is to the Crown of the Pa- 
t, the better he can follow the Direction of the 
de or Plunge ; therefore the Inſide will be better 
te quite Perpendicular, but as this is ſeldom poſſi- 
we give it as little Talus as poſſible, which is com- 
ly about one third of the Height. Vauban gives 
oſe of the Scarp and Counterſcarp, one third of 
Breadth of the Ditch; I do not ſee his Reaſons 
his, it is evident that the nearer theſe Parts ap- 
h a Perpendicular, the more difficult they are to 
d and deſcend; it is therefore by the Nature of 
Ground, and not the Breadth of the Ditch, that 
muſt be regulated. X 
ſandy Ground the Scarp muſt conſequently be a 
in a Foot Talus; but with ſtrong and bold 
h, two Thirds, or even half may be ſufficient. 
e cannot give it leſs, becauſe this part ſupporting 
hole Parapet, may otherwiſe run the riſk of fab. 
down, but as the Counterſcarp is not in the ſame 
tion, we may ſcarp it as much as poſſible, eſpe- 
hen the Work is to ſubſiſt but a few Days. 
only peak here of dry Ditches; when they are 
or full of Water, theſe Slopes muſt not be ſo 
to allow for the Waſte made by the Water. In 
reatiſe which ſhall ſoon follow this, we ſhall find 


from there are more Precautions to be taken when 
ons "communicate with running Water. 

4 ſe ſometimes find light and poor Earth, which 
an 


ot be uſed without Danger. In this Caſe we 
N 3 muſt 
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muſt not only increaſe the Slope, but alſo leau 
Berm of 2 or 3 Feet between the Slope and the f 
of the Parapet, which Berm muſt be rounded, þ 
the Enemy may not halt there, and take Breath, 

XII. I have in many Races in this Chapter i 
ſerved, that in Default of giving all the neceſ u 
Plunge or Slope to the Parapet, the Enemy ar if 
expoſed to a direct Fire, in Proportion as then 
vance to the Counterſcarp : ſo eſſential a Defect, e 
cially in Works without Flanks, did not eſcape] 
Vauban; he remedies this, by forming of the | 
mainder of the Earth a ſmall Glacis, which can 
be mounted, without the Enemy loſing this Ad 
tage. 

5 ſimple as the Conſtruction of this Work is,i 
quires ſome Attention; If the Glacis be too hig 
ſerves the Enemy as a Cavalier of the Trench, u 
plunging ; if it is too low, it does not produce, 
deſired Effect. 

Vauban ſeems to have fixed this Height at 
Feet and a half below the Crown of the Par 
We ſhould never give it more, eſpecially if wet! 
his Profiles, ſince the ſummit of the Glacis is 
on a Level with the Banquet; as to diminiſhing 
that is regulated by the Direction of the Plunge 
only Object being to diſcover the Enemy entire) 
at leaſt lower than the Waiſt, when he is 
Edge of the Ditch ; I ſay below the Waiſt, that 
bout two Feet from the Ground, becauſe they 
monly fink themſelves on theſe Occaſions. 

The ſame muſt be obſerved for the Slope; 
it muſt be ſuch, that there be no part where 1 
is not ſeen entirely, or at leaſt at that Height 
Conſequence of theſe Maxims, the Glacis is pet 
when without being too high, it is in a Line 


the 120 or Slope of the Parapet. 


This Glacis has beſides this, two other Advan! 
one in adding to the Depth of the Ditch, by ' 
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he Counterſcarp, the other, in partly covering the 
Work from the Fire of Artillery. 

We ſometimes make a Covert Way to Redoubts, 
eads of Bridges, and other Works depending only 
on themſelves, if their ſmall Elevation, does not ap- 
ear an inſurmountable Obſtacle : In this Caſe I would 
ink the Counterſcarp, to preſerve the neceſſary Com- 
and to the Crown of the Work. This Loſs ſeems 


ore than compenſated by this raſant, or grazing 
chene, which I draw from the Covert Way, and 
(cap bach cannot be obtained from the Parapet, before 


e Enemy are on the Glacis. 

The Deſigns here referred to will explain my Pl. xxxvi. 
Thoughts; it will ſtil] be better if the Crown of the 

lacis be level for ſome Feet, as the Fire following 

is Direction in a flat, and even Ground, will be 


e moſt advantageous in every Reſpect. 
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PREFACE. 
HE Eagerneſs with which the Publick re- 
cerved the Keveries or Memoirs of Mar- 
ſhal Saxe, is a certain Token of the high Eſteem 
they til have for the illuſtrious Author; and the 
many Editions that Marl has undergone is a great 
Proof of its Goodneſs. The Marſhal, full of new 
Ideas, has embraced the whole Science of War, 
and has ſhewn a profound Knowledge of the An- 
tients and Moderns ; and whilſt by proper Diſpo- 
tions he teaches to conquer, which inevitably ex- 


poſes the Soldier's Life, he is particularly atten- 
tive to every Thing which may preſerve his Health, 


well knowing that on this depends the Succeſs of 


the Campaign : He then enters on ſeveral Diſcuſ- 
ſuns on the Methods of cloathing, fubſiſting and 
encamping the Troops, &c. which contain many 
Novelties of Conſequence, and ſhew his great 
Foreſight in the Art of War. 

The Art of fortifying Places could not be for- 
got by fo great a Man, and as he has ſhewn the 
ſame critical 2 in his Enquiries into this Sci- 
ence, as he has done in his other Reſearches, 
we may conclude that the Defechs and Imperfec- 
tions we meet with in the Conſiruction and Diſpo- 
ſition of the Works, could not have eſcaped him. 


Thus may we ſay, that the Syſtem of Fortification 


has taken a new Face in his Hands. He has in- 
troduced Principles heretofore unknown, and has 
rejected others which were ever regarded as moſt 
eſential to the Defence; and from theſe new Max- 
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PRE FA CE. 
ims he draws a Method of fortifying, entireh 
new, which, according to him, ſo much exceeds the 
common Method, that he ventures to ſay, „ that 
„ ſuch a Fortreſs would ſoon quench the ſtrong 
© Deſires that at preſent prevail for Sieges.“ 
This Declaration merits the greater Confidence, a; 
| the Marſhal does not adopt the Invention of this 
Syſtem, altho* there is room to) think he has much 
contributed to its Perfection. 
Diſcoveriet which promiſe fuch conſtderahl; 
Advantapes deſerve to be more largely treated if, 
than the narrow Limits of a Memoir would per- 
mit, and that is the Deſign of theſe Remarks, 
We have there ſhewn the Principles of this neu 
Sem, and the different Effects reſulting from 
them; we have compared the Advantages and 
Diſadvantages ;, and if at any Time we have dif- 
fered from the Marſhals Opinion, it was only in 
Caſes where we were guided by Experience, that 
invincible Fudge in this Subject, and whoſe De. 
ciſtons are ſuperior to any other Authority what: 
eber. 
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CHAPTER rTuz FIRST. 
Of the Conſtruction of this new Syſtem. 
Wine Progreſs has been made in 


Fortification, it is far from being brought to 

that Perfection that might be wiſhed, or that 

the great Reputation of Meſlirs. Vauban and Coeborn 
gave room to expect. The Facility with which the 
Enemy ruin the Defences of the Place, and diſmount 
the Batteries, the Difficulties the beſieged meet with 
in covering themſelves in their Works from the 
Enemy's Fire, the Impoſſibility of ſupporting the 
Outworks when ſeparated from the Body of the Place 
by wet Ditches, are Defects too common in modern 
Fortification, and the Reaſon why the beſt fortified 
Places can make no Reſiſtance any ways equal to the 
Expence of their Conſtruction. This was Marſhal 
es Opinion, which he proved by Experience; per- 
ſuaded on the other Hand; that a Science, which has 
ſo great Share in War, and often decides the Fate of 
Nations, was too important, not to merit his Atten- 
tion; he has endeavoured to correct theſe Faults, and 
finding his Ideas agreeable to the Maxims of the re- 
ſpectable Author whoſe Syſtem. he gives us, he has 
without” - heſitation adopted, and enriched it with 
many new Inventions. U Sn 
To remedy the firſt Defect, and prevent the 
Enemy's ruining the Defences, M. Saxe thought it 
neceſſary to change the eſtabliſhed Maxims of Forti- 
fication, and reject the old Method of elevating the 
Works. In the common Method of fortifying, they 
form a kind of Amphitheatre, riſing one above an- 
other, in Proportion as they are diſtant from the Co- 
rert-way, by which Diſpoſition they are all expoſed 
$2111 at 
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at the ſame time to the Cannon of the Enemy. He 
does not raiſe the Body of the Place above the Out. 
Works, and covers both by a Work more raiſed, which 
ſurrounds them both, by which the Enemy can (ee 
no more of the Fortification than that Work and the 
Covert-way. 

By this Method the different Outworks, ſuch 2 
Ravelins and Counter-guard, form each, as well as the 
Body of the Place, a ſeparate Encloſure, defended 
only by its own proper Front, and not expoſed to the 
Cannon of the Enemy, until they are Maſters of the 
Work before it; by which they are able to oppoſe ney 
Works to the Enemy in proportion as they advance, 
which they eould not ſee before, much leſs har 
ruined. 

The ſecond Point, which regards the Security of 
the Troops in the Works, is at preſent of great Con- 
ſequence, and difficult to execute, becauſe of the nu- 
merous Artillery with which Places are attacked, and 
particularly on Account of the Ricochet, which bat 
ters Works in Flank and Rear; to prevent this, M, 
Saxe has found no better Means than that of Traver- 
ſes, with which he not only fills his Covert-way, 
where it was cuſtomary to have ſome, but alſo the 
Terreplein of all his Outworks, ſo as to take up one 
third Part of them; as their Deſtination is only t 
cover Troops, they have neither Parapet nor Ban. 

quette, as in modern Fortification, where they art 
intended to defend the Entrance of the Covert-way ; 
but as his Syſtem is quite different from the modern, 
that is not the Deſign of them here. : 

This Diſpoſition of them certainly hinders the Et- 


fect of the Ricochet, for only two thirds of their i 


Shot can take Place, and they are immediately ſtop- 
ped, and cannot be hurtful but in the Diſtance of 4 
or 5 Fathoms. 

A free and eaſy Communication is eſſential to the 
Defence, this Maxim has never been diſputed, but 


hitherto little regarded in Practice, and the CommuF 


nication 
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tion of Outworks in wet Ditches, is attended with 
many Difficulties, that as ſoon as the Enemy have 
und their Batteries on the Crown of the Glacis, they 
not ſupport an Aſſault, and muſt be abandoned as 
on as the Enemy have compleated the Paſſage of 
- Ditch. This Defect could not eſcape the Mar- 
al, he foreſaw all the Conſequences, and to remedy 
m, has followed a Method quite foreign to the 


ded {attice of all modern Engineers; they thought no- 
the Wing better could be oppoſed to the Enemy than wet 
the Whiches ; not one has neglected to uſe them in ſur- 
new _ the Outworks, as well as the Body of the 
nce, hace, when the Situation permitted. M. Saxe thought 
have Nerwiſe, like an Officer that knows the Importance 


a Poſt defended by a good Body of Troops, ſup- 
ted by another in Caſe of Need, which Poſt may 
reattacked, if obliged to abandon it, while the 
jemy can only enter it, by an Opening, as difficult 


© nu· 

and I that of the Paſſage of the Ditch. 

bat The dry Ditch which the Marſhal propoſes between 
 M. body of the Place and the Outworks, procures all 
aver · Ne Advantages, eftabliſhes a ſure and eaſy Com- 
way, nication, and ſerves as a Place of Arms to a large 
the of Troops, which, by Means of the interior 
p one lus of the Outworks formed in a Slope, can aſſiſt 
ly oe that defend the Breach, and enables them to 


pute the Ground Inch by Inch, and to throw Ob- 
les in the Way of the Beſiegers, which they will 
e the more Difficulty to overcome, as the Beſieged 
| always be more numerous, and have nothing to 
from their Batteries. 
Having thus ſhewn the Motives which induced the 
rſhal to introduce new Maxims, and change the 
Diſpoſition of the Works, we will ſee by what 
ans he attains his Deſign. 

Hitherto Engineers have applied all their Attention 
o theſſthe Conſtruction of the Body of the Place, not only 
I, butÞnd a true Proportion for all the Lines, and to 
mmu· Ne thoſe that were to flank the reſt as entenſive as 
cation poiſible, 
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yould not anſwer the End, but muſt form ſo many 
everiEncloſures, in order to cover what is behind them. 

many On this Scheme, the Marſhal conſtructs a Work pl. i. 
An before each Polygon, which he calls a Ravelin, lit- 
e different from thoſe now in Uſe, only their Faces 
ute prolonged to within A, or 5 Fathoms of the 

d Collanked Angle of the Baſtion, where they join each 

t Meiher, ſo as together, to form a continued Encloſure, 

vote ntirely covering the Body of the Place. 


0 UE Theſe Ravelins are raiſed 24 Feet, or thereabouts, pl. ii. 
tu dove the Horizon, with a Terreplein 7 or 8 Fathoms Ns. 14 
ped de, furniſhed with Traverſes at four Fathoms from 

e Aich other; their interior Talus is formed in a Slope 
clan: the Reaſons above. 

N, U 


The Capital Ditch ſurrounding theſe Works, is 
aced in a different Manner from the common. The 
aſhal obſerving that Ditches drawn parallel to the 
aces, as was the Cuſtom, had one great Defect, 
it when the Enemy was lodged on the ſaliant An- 
e of the Ditch, they found abundance of Room to 
ect their Batteries on; he therefore makes his but 
or 5 Fathoms wide before the flanked Angle of the 
avelin, and 15 or 16 before the Rentrant, by this 
ethod the Beſiegers find but little Room on the Sa- 
ant Angle, and are ſo much expoſed to the Fire of 
e Place, that they will find it very difficult to lodge 
emſelves there. 
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oft _—_ this Ditch is another Encloſure, or Ence- 
3. Ite C, which he calls a Counterguard, being only 
0 


or 4 Fathoms broad, ſurrounding the Ravelins as 

ell as the Body of the Place; this Work being raiſed 

ore than 30 Feet above the Horizon, and the others 

ut 24 or 25, it covers them ſo well, that they can- 

ot be ſeen from the Country. The Paſſages H ſerve pl. ii. 
r a Communication to the Covert-way and Lunettes; No. a. 
e Terreplein of this Work is alſo filled with Tra- 
Files at 4 Fathoms diſtant. ü 
Under the Rampart of the flanked Angles of this pl. ii. 
ork are Caſemates open to the Ditch of the Ra- N'. 3. 

O velin, 
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velin, they ſerve as a Retreat to floating Batterie, 
invented by the Marſhal, with which he not on 
defends the Ditch, but alſo the Counterguards any 
Lunettes, bringing them through the Paſſages before. 
mentioned. 

The Conſtruction of the Counterguard is entireh 
new, or rather an Imitation of the antient Method o 
the Gan!s, as deſcribed by + Julius Cæſar in his Com 
mentaries, They are built of Beams croſſing each 
other at 4 or 5 Feet Diſtance, covered with Earth t 
a certain Height, over that another Row of Beam 


* Vide Plate xxii, of his Memoirs, and Plate xi. of Eſſay min. 
Fortification. | 
F 23 Lib. 7. de Bello Gallico.— Muris autem omnibus 61 
licis hæc ſere forma eſt: Trabes direQz perpetuæ in longt 
dinem, paribus intervallis, diſtantes inter fe binos pedes, in { 
collocantur. Ez revinciuntur introrſus, & multo agere velti 
tur. Ea autem, quæ diximus, intervalla grandibus in fronte fa 
effarciuntur. lis collocatis, & coagmentatis, alius inſuper ord 
adjicitur, ut idem illud Intervallum ſervetur, neque inter ſe c 
ringant Trabes, ſed paribus intermiſſe ſpatiis, ſingulæ fingul 
ſaxis interjectis arte contineantur: Sic deinceps omne Opus ca 
texitur, dum juſta Muri altitudo expleatur. Hoc quum in þ 
ciem varietatemque Opus deforme non eſt, alternis trabibus 1 
ſaxis, quæ rectis lineis ſuos ordines ſervant, tum ad utilitate 
& defenſionem Urbium ſummam habet opportunitatem, quod | 
ab incendio lapes, & ab Ariete materia defendit, quæ perpetu 
trabibus pedes quadragenos, plerumque introrſus revincta, neq 
perrumpi neque diſtrahi poteſt.— Moſt of the Cities of Gau/ bull 
their Walls after the ſame Manner; they lay along on the Groun 
two ſtrait Beams at two Feet diſtance, parallel to each othe 
which they bind together on the inſide, and cover the ou 
fide with Earth. The Interſtices between the Beams they 
with large Stones, cemented with Mortar, over which anothe 
Row is carried on in like manner, that when the next ſuperi 
Beams are laid on them, they may not touch the inferior, but: 
uniform diſtance be preſerved by an equal and artificial layer 
of Wood and Stones, continuing the ſame method, till they ha 
raiſed the Wall to ſuch a Height as they think convenient ; Thi 
Way of Building is as uſeful as beautiful ; for as the Variety 3 
equal Intermixture of the Materials is pleaſing to the Eye, ot! 
Stone is proof againſt Fire, and the Beams againſt the batterin 
Ram, for being faſtened within the Town by continual Planks 
40 Feet long, they can neither be broke through, nor disjointed. 
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d ſo on, to the intended Height. The Marſhal's 
ethod differs from the Gault, in giving a Talus to 
e exterior Side, and covering it with Sod, whereas 
e Gauls raiſed them perpendicular, and filled the 
tervals between the Heads of the Beams with large 
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ones. 
The Ditch which ſeparates this from the Covert. 
ay is conſtructed like that of the Ravelin, and is 
ly 4 Fathoms wide before the Saliant. 

The Lunettes I, ſerve to cover the Rentrant of the 
zunter-guard, and defend its Ditch before the Sa- 
int Angle; one third of the Face is retreated, and 
rves as a Flank, the Height of this Work is not de- 
mined, but probably it does not much exceed that 
the Covert-way, it is ſeparated from the Counter- 
ard by a Ditch only 3 Fathoms wide. 

The Covert-way K is 5 Fathoms wide, without In- 
nchment or Place of Arms in the Rentrant, but 
ed with Traverſes, of which there are 5 on each 
anch; at 4 Fathoms diſtance from each other, its 


Nay « 


* rapet has a Glacis added to it as uſual, 
us This is the new Syſtem, ſo entirely foreign from 
in þ 


at has been thought of in this Art: We will now 

deavour to ſhew if the propoſed Method enables 
beſieged to hold out longer, without expoſin 

m to new Difficulties, which, though of a dit. 


, nequient Nature, may be no leſs inconvenient than thoſe 
G bevoured to be avoided. 
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CHAPTER THE SECOND. 


Of the Attack and Defence of the Covert-way, Lunt: 
and Counter-guard. 


Aving ſhewn the. Marſhal's new Syſtem of for 
fying, and the Conſtruction of his Works, w 

will now examine their Effects, and the Advantage 
which may be drawn from them for the Defence. 
As on one Hand, the Beſiegers can diſcover nay 
of the Works of the Place but the Covert-way, aj 
the firft Encloſure formed by the Counter-guard, i 
Beſieged cannot, on the other Hand, diſpute the 
Approaches, nor prevent the Conſtruction of the 
Batteries but with Cannon placed on the Covert-ny 
Hitherto we know but of two Methods uſed of ſen 


of Earth in the ſaliant Angles to fire 2 Barbette, 1 
other to draw them back to the Edge of the Dit 
and, being elevated, throw the Balls over the Pall 
ſades; this is very uncertain and of little Effect, þ 
cauſe we do not fee the Object, and always fire a 
great Range; the other is very dangerous, becall 
the Cannon and thoſe that ſerve them are expoſed! 
the Enemy, on which Account they can only be ul 
in the Night, = 

To theſe two Methods the Marſhal has added 
third, which unites the Advantages and corredls tl 
Defects of the other two; inſtead of Elevations ( 
Earth, he makes ſcaffold Platforms, ſtrong enough! 
ſupport the Weight of the Cannon, and to reſiſt ti 
Effort of the Shock; they are raiſed about 6 Feet fro 
the Covert-way, and within 2 Feet and half of t 
Summit of the Parapet, their Length is 24 Feet, th 
of the Platform 10, and the reſt is made in a Slope 
which terminates 7 or 8 Feet from the Side of t 
Ditch ; theſe Cannon are mounted on Ship-carriages 


when they are fired they not only recoil the Length © 
t 
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he Platform, but alſo down the Slope to the Covert- 
ay, where they are loaded, covered from the Fire 
f the Enemy, they are then drawn up by a Machine, 
yhich is not ſufficiently expreſſed in the Plan to form 
ny juſt Idea of. | | 
With theſe Batteries the Marſhal propoſes to ruin 
hoſe of the Beſiegers in the Day, and to fire with 
artridge on the Front of the Trenches in the Night. 
ls this Scheme is entirely new, it merits ſome Re- 
eclion. While the Cannon is on the Platform, it is 
xpoſed to the Enemy's Sight, as well as the Gunner 
ho muſt fire it, for which Reaſon it will be very dan- 
erous to take as much Time as needful to point it 
ell, when the Trenches are advanced within Muſ- 
t Shot. Again, theſe Pieces cannot be more than 
Pounders, (for without ſpeaking of the Shock, the 
affold and Cords muſt ſuſtain, to ſtop the Cannon 
the Bottom of the Slope, and for which Uſe they 
not laſt long ;) two or three Men only, which the 
rſhal allows to ſerve each Piece, cannot draw them 
the Platform, if they are of heavier Metal, unleſs 
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d, e Machine was very compound, which would di- 
'c 1 aim the Briſkneſs of the Fire, and more expoſe the 
r non, as it would mount fo much the ſlower. It 
oſedt 


not then be poſſible to fire with proper Exactneſs, 
d much leſs to ruin the Enemy's Batteries with 
ces of ſuch a Bore. The firſt of theſe Defects is 
mmon to the + Amuſettes, a kind of Culverine of 
fa Pound Ball, of the Marſhal's Invention, which 
uſes inſtead of ſmall Arms, and places them in the 


be ule 
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ugh ervals of the larger Cannon; we ſhall not therefore 
eſiſt ti able to keep ſuch a continual Fire on the Enemy's 
ect front braſures, nor prevent them from ſerving their 
of t anon, as he fays in Page 146 of his Reveries. 
* If theſe Remarks are juſt, it is certain the Beſieged 
Slope 


not well diſpute the Approaches of the Enemy, nor 
O 3 the 


Vide Pl. xxiii. of his Reveries, and Pl. xiii. of Eſſay on For- 
ation, 


Vide Pl. v. of his Reveries, and Pl. xii. of Eſſay on Fortifi- 
dn, 
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the Conſtruction of their Batteries, by the Cannon 
the Covert-way : Yet it is the only Work they c 
be plaid in; for the Terreplein of the Counter-gua 
is too narrow, and its great Elevation forms a (econ 
Obſtacle, nor can Cannon be tranſported there wit 
out the Help of ſome Machine, which would not 
meeting with great Difficulties in the Execution, | 
muſt be further obſerved, that if theſe Batteries hy 
the Effect the Marſhal propoſes, the Enemy voi 
not be incommoded as ſoon as they had reached: 
Foot of the Glacis of the ſaliant Angle; the Branch 
of the Covert-way command them too obliquely, 2 
the Cannon, as well as the Amuſettes, can only 5 
right before them, unleſs their Directions ve 
changed, on the Top of the Platform, which, fort 
Reaſons already given, would be very dangerous, 
Beſiegers have therefore no other means of oppcln 
them, but by Sallies. 

Sallies, which all Engineers have hitherto alun 
managed with the utmoſt Care, ſeem to have bet 
entirely neglected by the Marſhal. There are! 
Places of Arms in the rentrant Angles, where Trog 
can be aſſembled for Expeditions of this Nature, | 
ſides, the Traverſes and Platforms in the Covert-1 
cut off all Communication from one Branch to: 
other, and if the Beſieged, notwithſtanding theſe 0 
ſtacles, ſhould have made a Sally, they would bed 
treſſed in their Retreat, becauſe they can only be! 
tected by ſmall Arms from the Counter: guard, t! 
high, and in ſome Places at too great a Diſtance, 
do any Execution. | 

The Approaches being puſhed to the Foot of t 
Glacis, the Beſiegers may either attack the Cove 
way by Aſſault or Sap, as this new Scheme gives the! 
great Aſſiſtance; for having razed the Crown of 
Glacis by Cannon, and broke the Palliſades, nothi 
prevents their advancing even on the Platforms, ? 
tumbling down into the Ditch, all they find betwet 


the Traverſes, which are only thoſe few that ſer"! 
l 
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he Cannon, fince there is no room to poſt other 
Troops there; beſides, the Traverſes continued to the 
ery Edge of the Ditch, cut off their Communication, 
nd conſequently deprive them of the Power of aſſiſt- 
ng each other. For this Reaſon, ſurpriſes are to be 
eared, as much as Aſſaults, and by either Method 
he Enemy may ſometimes make themſelves Maſters 
it, without more to do. * 5 

If the Enemy attack by Sap, they will make Cava- 
ers of the Trenches A to lodge themſelves in the ſa- 
ant Angles B, they will afterwards continue their 
odgement along the Palliſades, and drive the Be- 
jeged from the Covert- way without much Trouble, 
xecauſe they have no Intrenchments in the rentrant 
Ingles, and will not dare to mount their Batteries 
gin. The Lodgement being finiſhed, they will 
erce the Parapet, and enter the Covert-way where- 
rer they pleaſe; the Traverſes will be of great Aſ- 
ſtance to them, ſince they not only ſhelter them from 
e Fires of the Counter-guard and Lunettes, but alſo 
event the Beſieged from coming at them, and diſ- 
rbing them in their Works by Sallies, fo that it 
ill be impoſſible to diſlodge them, when once they 
e poſted there. ; 

Maſters of the Covert-way, the Beſiegers will con- 
& the Batteries C to open the Faces of the Lunettes 


ed ), which they ſhould have defaced before they attack 
be ue Counter-guard, becauſe their Flanks defend the 
ard, Mich before the ſaliant Angles. 


As the rentrant Angle of the Tenaille, which the 
ounter- guard forms before each Polygon, is too 
pen, for the two Branches to flank each other reci- 
rocally ; and beſides, as this Work is not proper for 


Core $ NC 
es the nnon, the Marſhal, to ſupply this, introduces“ 
\ of iting Batteries, from which he promiſes great Ad- 
nothinfſMtages. Page 44 of his Memoirs, he ſay, ' Sup- 
ns, 4 poſe the Enemy attack me, they will take my Co- 
betwe 4 vert-way, 


* 


* Vide Plate xi. of Eſſay on Fortification, 
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cc vert way, and ruin the Defences of my Lunetts 
4 ag uſual; while T have the Caſemates in the ren. 
&« trant Angles of my Counter-guards free, hon Mey 
& will they paſs the Ditch to come at my Counter. ache 
% guard and Lunettes? they will ruin them ſay they, ih 
« that is not eaſy, if not to ſay impoſlible ; for the 
« can only place two or three Cannon on the falian 
* Angle of the Counterſcarp, and drawing my Float 
« from my Caſemates, I fire continually with 100 
Pieces of Cannon, and provided I have but the let 
« Opening, I can diſcover the ſaliant Angles of mere 
«© Counter-guard Lunettes from the Bottom of gn 
« Ditch ; will they dare to make their Gallery «Wit a 
&« poſed Night and Day to fo terrible a Fire, which 
e they can neither. ſee nor diſmount ? 
Let us now ſuppoſe that the Caſemates for th 
floating Batteries are made under the Terreplein « 
the ſaliant Angles of the Counter-guard, and the 
Entrance into the Ditch of the Ravelins, ſo that the 
Floats muſt come into the Ditch of the Counter 
guards by the Paſſages E, and afterwards be draw 
up, fo that they may flank the ſaliant Angles of tha 
Work and the Lunettes, Thus it is plain we cannd 
uſe 100 Pieces of Cannon here, as each of them | 
mounted on a Float about two Fathoms ſquare, ee w 
| leſs they would cover the Ditch entirely; but eve 
then they will not be able to ſee with them to the Bot 
tom of the Ditch of the ſaliant Angles of the Counte: 
guard and Lunettes, as he. pretends, All Thing 
conſidered, there is not Room to place more than 10 
of theſe Floats before each Polygon, which being 
drawn out by the Paſſages E, muſt be ranged neaſ 
in the Manner marked in F, to flank. the ſaliant A 
gles of theſe Works, and to defend the Paſſage of tht 


nettes 
ms fre 
ecutio 


Pitches ; thus we may judge to what this terrible BatWnt An 
tery of a hundred Cannon 1s reduced. N Ditcl 
e le, W 1 


This is a miſtake of the Preſs, and is committed in all e 
Editions; for the Caſemates are in the faliant Angles, 


on a New Syſtem, Or. 201 


Let us yet examine, if the Beſiegers cannot render 
eſe Floats quite uſeleſs, The Paſſages E, by which 


how Whey are to come into the exterior Ditch, are only 3 
inter. Wathoms broad; the Counter-guard is about 40 Feet 
they, ieh from the Surface of the Water; by raiſing Bat- 
they nes in the rentrant Angles of the Glacis, it will be 
alm fh to batter the Counter. guard on both Sides the Paſ- 
Floau ge, and the Rubbiſh, conſidering the Height of the 


ork, will choak up a Paſlage ſo narrow that not 


100 

leite Float can come out, and even ſuppoſing they 
ere out, a Detachment of Infantry, placed in the 
f the vagment of- the rentrant Angle G, will receive them 


at their coming out with a Diſcharge of ſmall 
ms, and prevent them being drawn up oppoſite 
e ſaliant Angles, for that requires time, and muſt 
done under a very ſmart Fire, and at the very 
uzzle ends, To prevent the Floats of the other 
onts from being drawn to that of the Attack, the 
emy need only eſtabliſh the like Poſts in the fali- 
t Angles where the Lodgment will be prepared to 
ar Hands by the Traverſes. 
By this Detail, we may eaſily judge that the Paſ- 
e of the Ditch of the Lunettes cannot be much 
puted, and as it is but 7 or 8 Fathoms broad in the 


| compleat it in a very little Time, and the Be- 
ved muſt of courſe abandon the Works, if they are 
t willing to be cut to Pieces, as their Retreat muſt 


Thing made by the above Paſſages, and conſequently in a 
an 1 dangerous Manner. 
being The Beſiegers will conſtruct the Batteries H in the 


nettes, which the Beſieged can only oppoſe by ſmall 
ms from the Counter-guard, too high to do any 
Wccution : Theſe Batteries being finiſhed, the ren- 
t Angle of the Counter-guard will ſoon be opened, 
Ditch which in this Place is but four Fathoms 
le, will be filled up with the Rubbiſh, and the 
ſage made without one Faſcine being uſed by the 
1 all ViFſemy, | 

During 


ce where the Enemy will make the Bridge, they 


Paſſage of this Ditch, half filled up with Ruhhi 
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During this, the ſaliant Angle of the Counts 


guard being battered by the Batteries I, and as 1h 
Beſieged will find the ſame Impoſſibility to defend th 


becauſe it is ſo narrow, it will ſoon be perfected, an 
the Lodgment eſtabliſhed at the Foot of the Bread 
without being oppoſed in any Manner by the þ 
ſieged. 

Things being brought to this Point, without Doi 
the Beſieged will be obliged to abandon the Counts 
guard, ſince they cannot maintain themſelves there 
Caſe of an Attack, becauſe it is ſo narrow and « 
cumbered with Traverſes, and on the other Hand i 
Elevation renders the Retreat extremely difficult; 
it can only be made by Stairs in the Terreplei 
which may be eaſily ruined by Mines, and would 
ſequently deprive the Beſieged of the means of n 
tiring, if they delayed ever ſo little. 

This is all the Enemy need do, to become Maſt 
of the Covert-way, Lunettes and Counter-guard. | 
the next Chapter we will ſhew the laſt Operation 
the Siege to the taking of the Place. 4 


c Hal = 
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CHAPTER TRT HIR DD. 


Yf the Attack and Defence of the Ravelins, and the Body 
| of the Place. 


JJEfore we ſpeak of the Enemy's Lodgment and 
Batteries in the Counter-guard, we will examine 
; Conſtruction. We have ſeen what the Marſhal 


ropoſes, but as his Scheme is only to be executed in 
— iſte, in a Country full of Wood, ſuch as Poland, it 
ind en 


to be ſuppoſed that on every other Occaſion where 
arts were to be conſtructed, the Marſhal would em- 
boy more ſolid and durable Materials than Wood; 
ich decaying in Time, whether it be expoſed to 
e Air or covered with Earth, cannot be durable, 
ſpecially in the Caſemates, ſince it is impoſſible that 
mple Piles, planted in the Ditch without any more 
recaution, can long ſupport ſo great a Quantity of 
arth as they are loaded with, without mentioning 
e Damr, which will ruin them in very few Years. 
Thus we ſee, we cannot do without Maſonry in 
3 Conſtruction ; let us then examine if the Method 
ven ir; the Note at Page 149 of the“ Marſhal's Me- 
virs, be preferable to the common one of facing and 
rhing theſe Works: It is thus. Theſe Forts 
are practicable only in Places where Wood is plenty; 
but they may be conſtructed without Wood on the 
lame Syſtem, obſerving always that the Counter- 
guards be made ſo that the Enemy cannot lodge 
there; a good brick Wall with a Scaffold behind 
ſeems ſufficient for a Counter-guard. 
This is alſo a new Method of conſtructing this 
'ork : to judge properly of this Caſe, we ſhould 
ive a Deſign and full Deſcription of theſe Scaffolds, 
nich apparently muſt be kept in the Magazines, 
d not put up but when threatened with a Siege, 
otherwiſe 


HA! 


* Vide Page 140 of Eſſay on Fortification. 
* 


| 


| 
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us how fatal ſuch Parapets are to the Defendants, an 


and as the Ground of the Counter-guard is on a L 
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otherwiſe they will not laſt long, and the Expence d 
maintaining them will be very conſiderable; ys 
ſhould alſo ſhew how to preſerve them from the an 
ficial Fires which the Beſiegers will not fail to uſe, j 
order to deſtroy them. 

But, ſuppoſing all this meets with no Difficulty 
there is another Reflection yet to make on this Con 
ſtruction. The Parapet of this Work, that is to d 
ver the Troops, is compoſed only of this ſaid brig 
Wall, elevated above 15 Feet from the Crown of th 
Glacis without any Earth : Experience has convince! 


we may eaſily conceive how ſoon the Beſiegers vi 
ruin it with their Batteries in the Country; ſo that at 
muſt not expect the leaſt Aſſiſtance from it, in th 
Defence of the Covert-way. The Enemy eſtabliſh 
on the Glacis, will tumble the Wall into the Ditc 


vel with the Horizon, it will be entirely covered fron 
the Cannon of the Ravelins, too high to diſcover an 


thing from their Terreplein, and nothing can pri: 
vent the Enemy from eſtabliſhing their Batterie che 
there, and ruining the Works, which they can ſeet al 
the very Foot, and from which they are but a fe lit t 
Fathoms diſtant. | lerve 
To avoid the Defects which undoubtedly ariſe fron — 
e 


both the propoſed Conſtructions, the beſt way will bett 
build them after the common Method, that is, to fad 
and earth them, as we practiſe at preſent. We mul 
in the mean time, ſhew how the Enemy will lodg 
themſelves on the Counter-· guard. Being eftabliſhe 
at the Foot of the Breach, as was ſaid at the End « 
the preceding Chapter, they will make Ramps 0 
Slopes to get on the Work, and will conſtruc the 
Lodgment all along the Outerfacing or Revetemen 
defaced by the Cannon of the Covert-way, whe 
they will neither be ſeen nor incommoded in an 
manner, and that becauſe the Counter-guard is high 
er than the Ravelin and the Body of the Place. WW 
ma 
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Wray thus judge how eaſily they will eſtabliſh them- 
lves there, for they will have no more to do 
han to lodge between the Traverſes at 3 or 4 Fa- 
oms from the exterior Ditch, and they will find a 
arapet ready made for their Lodgment. This will 
x particularly on the rentrant Angles, as they can 
ake it there without the leaſt moleſtation; as part of 
e Faces of the Ravelins, which is oppoſite to them, 
| ſhould defend them, has only a ſimple Parapet 
tout Terreplein, ſo that even Infantry cannot be 
aced there. Therefore only the middle of this 
xdgment can be battered by the Cannon of the Ra- 
in, but as that fires 4 Barbe:te, or over the Para- 
, thoſe that ſerve them muſt be expoſed, and 
me Platoons poſted oppoſite to theſe Batteries, will 
tectually ſilence them, and abſolutely oblige them 
quit the Rampart, becauſe it is commanded by the 
vation of the Lodgment. 
The Enemy will then ruin the Caſemates under the 
ant Angles of the Counter-guard by Mines, and 
us prevent the Retreat of the floating Batteries, 
ich after that cannot be kept in the Ditch, expoſed 
all Sides to the Grenades, &c. of the Enemy; 
if they do keep them there, it will {Mmpoſlible to 
lerve them from being burnt. 
The Batteries K on the Counter-guard being finiſh- 
the Beſiegers will batter in Breach the rentrant 
ges of the Ravelins L, and as the Extremities of 
Faces, where they join and form the dry Ditch 
ve the Baſtion is no thicker than the Parapet, they 
| foon be beat down, and leave the flanked Angle 
Faces of the Baſtion expoſed, which the Beſiegers 
} afterwards ruin with the ſame Battery, and en- 
de the Flanks, ſo as to render them entirely uſeleſs 
the Defence of the dry Ditch. 
be Counter-guard being too high, and its Terre- 
In too narrow to make the Deſcent into the Ditch, 
Beſiegers muſt pierce it even with the Water, and 
e conſtruc Galleries, to be able to make their 
| Entrance 


n pr 
atteri 
| ſeett 
a fei 
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Entrance, into the Ditch, as well before the aliant, 
the rentrant Angles M, where they would make the; 
Paſſage. As all theſe Places are abſolutely cover 
from the Fire of the Place, becauſe the Beſieged c 
not ſee the Front for the Height of the Ravelins, an 
as they cannot flank for the rentrant Angles of the 
Works, the Ditches will be filled, and the Bridge 
finiſhed without Moleſtation, in a very little Tim 
The Beſiegers will then enlarge the Breach of there 


trant Angles, either by Cannon or Mines, and o th 
ſtruct the Lodgment N on the ſaliant Angle of m 
dry Ditch, which the Beſieged can only oppoſe by not 
Fire of the Flanks ; but as they are ſo ſmall that tent 
will not contain more than two or three Pieces n th 
Cannon, and beſides thoſe of the Baſtions attackeds c 
are enfiladed by the Batteries of the rentrant Ang ope 
of the Counter-guard, as we ſaid before, it cannot Mie 
expected that they can prevent the Beſiegers from pls al 


fecting the Lodgment, and maintaining themleln 
in it. 
To render the Breach of the ſaliant Angles of ti 
Ravelins practicable, the Beſiegers will be obliged 
uſe Mines, as the Height and Proximity of the Cou 
ter- guard, prevent the Cannon, placed on its Te 
plein, from plunging as much as they ſhould. 
The Lodgments at the Foot of the Ravelins be 
finiſned, the Beſiegers will uſe Bombs, Stones, 
to annoy the Troops poſted in the dry Ditch, delign 
to ſupport the Defendants of the Breach, in which! 
Lodgment of the Counter-guard will be of great: 
ſiſtance, ſince it ſurrounds and commands the Rai 
lin; and as that before the Point of the Baſtion, m 
ed N, alſo flanks them, and by its means, the Beſiege 
can enter the Ditch, and charge them at the {al 
time that they aſſault the ſaliant Angles, it wil 
impoſſible for them to ſupport themſelves at the Fe 
of the Rampart, and in this Caſe the Retreat will 
very dangerous, as it muſt be made by the Poſter 


the middle of the Curtain entirely expoſed, k 
wit 
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hout any Protection, becauſe of the Height of the 
ay of the Place. 

The Beſieged being obliged to abandon the dry 
ich, will find no Means of returning and deſtroying 
Works of the Beſjegers, becauſe the Paſſage by 
Poſtern becomes impracticable in Sight of the 
my, and as the Communication with the other 
nts is cut off, by the Lodgments before the Baſti- 
, ſo well, that is it only by the Fire of the Curtian, 
t they can oppoſe them in the Conſtruction of the 
jement of the Ravelin ; we plainly ſee that this 
not be a ſufficient Obſtacle, and that nothing can 
ent the Beſiegers from having a Communication 
the ſaliant Angles to the Rentrants, and after- 
ds conſtructing the Batteries O to ruin the Flanks, 
open the Faces of the Baſtions, already damaged 
the Cannon of the Counter-guard. | 

5 all the Lines of the Body of the Place, are of 
|| Extent, and entirely expoſed to the Enemy 
ed in the Ravelin, they will quickly be diſabled, 
the Baſtions are ſo choaked, that the Bombs muſt 
rery little Time diſmount the Cannon, and drive 
y the Troops which ſhould defend the Breach, 
fectually, that the Garriſon attacked in this 
ſt Refuge, will be obliged to capitulate ; for the 


ns bei eler, though it ſurrounds the Place, cannot ſerve 
es, OF" Intrenchment, and is only raiſed to ſuch an 
deſign_Wiive Height, that the Beſieged may ſee into the 
hich ry, and diſcover what paſſes in the Enemy's 
great ements, in order to guard againſt their Attacks, 
je Rt which the Enemy would be hid from them, 


n, me 
Zeſiege 
he fall 
will 
the Fe 
t will 
oftern 
ed, 4 
witho 


n as they ſhould be obliged to abandon the 
terguard, | | 


CH A P- 
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CHAPTER AT FOURTH F 


| 4 Compariſon of the Advantages and Defects ariſing 
| this Syſtem. 


HAT has been already ſaid of the Att 
and Defence of this new Syſtem, has 9 
tainly proved, that if on one hand it remedies t 
Defects of modern Fortification, it is not exemꝑ 
the other, from many Defects which ariſe from 
ſaid Corrections, and which often render them uſet 
Yet to know which Side has the Advantage, we 
collect under one View the different Effects aii 
from it, and compare them together, and we 
then venture ſome Reflections on the Change mat 
this Syſtem, to render the Works capable of gre 
Reſiſtance. 
All Engineers have hitherto agreed that we cu 


do without ſmall Arms in the Covert-way, and! fy 
for two Reaſons ; the firſt, becauſe its Conſtruſ dhe: 
expoſes it to Aſſault, as ſoon as the Enemy are am, ( 
to the Foot of the Glacis, and the Beſieged cu ban 
oppoſe them but by Detachments, which ſhould Nig 


at hand, and ſo diſpoſed, as to ſupport thoſe that 
fend the ſaliant Angles ; without this, the Ene 
might eaſily lodge there, before Succours ſent 
other Works could arrive, ſince moſt commonly! 


only communicate by Bridges or Boats, which WM he 
quires much Time. The ſecond Reaſon is, that ſes, 
Retreat of the Sallies cannot be ſecured, but by les, 
fantry in the Covert-way, without which the EM ra; 
might ruſh in with the Troops that came to och \ 
them, and make themſelves Maſters of it be fp e 


they could be ſtopped. Surpriſes are not leſs to 
feared, and might eaſily contribute to the Loſs of Wiicier 
Work. | ned 

According to this reaſoning, the Covert-wa\y 
modern Fortification, is only appropriated for ln Heuft 
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; but Experience has convinced us that Cannon 
of very great Service to the Enemy in their 
renches, and ruin their Batteries, and we have ne- 
er failed uſing them there with Succeſs, tho' in a 
anner ſo imperfect, that they could only be ſerved 
| the Night, as has been already ſaid. 


* At Marſhal Saxe, conſi ering the Advantage that Can- 

has Mn might be of in the Covett-way, without reflecting 

dies Wk the Service that In try alone can produce in the 

em Wore Caſe, ſays; „that the Ciiſtom of crowding the 

* Covert-way with Troops, and keeping a great Fire 
uſel 


of (mall Arms from thence, ſignifies nothing, ſince 
it only fatigues the Troops, in proportion as it is 
increaſed, and that the Fire on the Workmen in 
the Night, is but a notion, that Batteries of Can- 
non 4 Barbette are much better, as the Fire will be 
much more effectual than that of ſmall Arms, as it 
pierces Gabions and Faſcines, and the Bullets; 
[weeping the whole Breadth of the Trenches; will 
ly by Bounds and Ricochets much farther than 
their firſt Range; in fine, he ſays, that, 12 Pieces 
of Cannon, thus diſpoſed, will do more Miſchief 
d cull dan a thouſand Men, who ſhall have paſſed the 
Night in this Work. 

Agreeable to this Idea, the Covert-way in this new 
tem is accommodated for the Uſe of Cannon only, 


ent out the means of placing Infantry there, as we 
only monſtrated in Chap. 2. where, at the ſame time, 
which ſnewed, that on that account it is expoſed to ſur- 
„tha es, ſubject to be inſulted, and not at all proper for 
0 Y lies, beſides which, by the Nature of the Batteries, 
e * 


Effect of the Cannon muſt be very uneertain; to 
to ich we muſt alſo add, that the Scaffold Platforms 
lo elevated that the Traverſes do not exceed them 
t by about two Feet, or thereabouts, which is not 
cient to guard againſt the Ricochet, and being 
ed by the Bombs, which the Enemy will not fail 
ng on this' oecaſion, the Enemy will have much 
culty to remount them, being ſo excluded, that 


cannot come there but by the Ditch, which is very 
P difficult 


I 


one may judge. 
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difficult in ſuch a Situation, where the Level of H 
Water is 12 Feet lower than the Covert-way, and e 
tirely impoſſible when this Height is greater, eſpecial 
for tranſporting Cannon and Materials, unleſs y 
change the Conſtruction into a Slope, which on 
other Hand, will not be without Inconvenience, | 

From theſe Conſiderations it naturally reſults, t 
to render the Covert-way moſt effectual for the * 
fence, it muſt be ſo conſtructed, that Cannon may 
uſed there without difficulty as well as ſmall Arms 


and as it is proved by Experience that every Work De 
imperfect, where both theſe kinds of Arms cannot! th 
uſed, and cannot effectually defend itſelf, there is: bo 
reaſon to exclude the Covert-way from this rule; hr 
we cannot on the one hand expect any Advanta i l 
from its Glacis for the Uſe of Cannon, (the only (1 the 
ſtacle) ſo on the other, a ſimple Parapet, with a Dit the 
next the Country, cannot procure many that we obt: wh 
by that Conſtruction, ſuch as a Security againſt Su Fro 
priſes, the, means of making Sallies with Succeſs, a tha 
of ſupporting thoſe little Works, which are advanc low 
into the Country, to ſtop the Enemy's Approaches. ſpot 

As the Traverſes in the Marſhal's Syſtem don the! 
decreaſe their Defects, but on the contrary caule tne 
greater Embarraſment, in Proportion as they are mo n f 
numerous, it ſeems better to reject them entirely, t 
many Engineers of Reputation have already practiſe = 


and rather expoſe the Troops to the Ricochet, ti. 
afford means to the Enemy of lodging and ſupport 
themſelves in the Covert-way : To this we muſt y 


add, thai in the Conſtruction with a Parapet, whit ll he 
we mentioned, the Ricochet is leſs to be feared thi" *f 
in that with a Glacis. As we are not expoſed to ſuſſe Ra 
den Attacks, and the Defence of the Country not d ly, 
pending on ſmall Arms only, the Troops need not li. *Y 
the Covert-way continually, but keep in the Intrenc e D 
ments of the rentrant Angles, while the Cannon 49 , 
F 
4 fect, 


Vide Page 25, Eſſay on Fortification. 
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he ſaliant Angles, charged with Cartridge, ſhall fire 
mn the Trench, and defend the Side of the advanced 
itch, if any. ; 

The Idea of covering the Body of the Place, fo as 
blolutely not to be ſeen from the Country is entirely 
ew. Hitherto we have only endeavoured to keep the 
nemy from ſeeing the Foot of the Wall of the Body 
the Place, by advanced Works, and by their Elevation 
event them from diſcovering the Defences, ſo much as 
ay enable them to ruin them. On which the Marſhal 
obſerves, that though the Beſiegers cannot ruin the 
Defences, they will hinder the Beſieged from uſing 
them, and on the other hand, the Elevation of the 
Body of the Place does not procure them a means of 
firing on the Glacis, while there are ſo many Troops 
in the advanced Works, and that it is allo uſeleſs that 
the Body of the Place be ſeen over the Works from 
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nce, 1 
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rule; 
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0 
0 the Glacis, as it can only ſerve to defend thoſe 
ech which are directly before it. 
inſt u From which he concludes, © that he would rather 


that the Defences next the Body of the Place were 
loweſt, becauſe the Enemy will be obliged to tran- 
ſport Cannon from one Work to another to ruin 
them, which will not be very eaſy, eſpecially if 


eſs, 1 
dvanct 
aches, 


_ the Works be ſo conſtructed, that there be no Earth 
are moin ſome, and much in others, and that they can be 
irely, MW attacked, before the Enemy can perfe& their 


Lodgement. 
How ſpecious ſoever this new Theory appears, it 
ets with many Difficulties in the Execution, as we 


ractiſet 
et, th i 


pport! 

ary ve ſhewn in the preceding Chapter, and which we 
t. wü here more particularly prove. The principal De- 
* of this Syſtem is, that the Body of the Place and 
| to ſul Ravelins be expoſed to the Enemy's Sight alter- 
not d tely, and that one Work ſhould not be deſtroyed 
not lin by the Batteries erected in that directly before it: 
ntrenelle Defect ariſing from this Diſpoſition is, that every 


ork can only be defended by itſelf, and the others 
ino ways contribute towards it, which is a great 


fect, eſpecially in this Syſtem, and for this Reaſon. 
2 The 
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The different Encloſures formed by the Counter: gua 
and Ravelins, and deſigned to cover the Body of f 
Place, only compoſe Tenailles, a kind of Work ve 
imperfect in all kinds of Fortification, becauſe all the 


he 
Syfl 
m ne 
emy 


Defences are ſeen in Front, and may be ruined by offfft Ar 
Battery only, erected in the middle of the Li unit 
This Defect increaſes, in Proportion as the Angle Wy th 
the Tenaille is more open, ſo much, that in the givth0d 
Plan, where the Branches of the Counter-guard forſitcrie 
an Angle of 140 Degrees, it is impoſſible that they en th 
flank one another, and they depend on the Defen ein e 
of the Front, which on Account of the Height of i Huch 
Work, cannot prevent the Paſſage of the Ditch, Wuge 
has been ſhewn in the preceding Chapter. Def 
This ſeems to prove that it is better to oppoſe em, 
the Enemy many Works at once, capable of ſuppoiics or 
ing each other reciprocally, as thoſe which are di nter 
. vered one after another, are reduced each to its e F. 
proper Defence; above all, when we take care to ae 
ver the Body of the Place in the moſt material Pla b na 
_ ſuch as the Faces, to hide the Foot of the Wall, ch 
to diminiſh the Height of thoſe Parts moſt expoſed i mac 
the Enemy's Fire. tan 
In the Counter- guard the Marſhal has endeavour; ar 

to deprive the Enemy of any means of lodging the ¶ ou 
ſelves on the Terreplein, but he has not made r. 
broad enough to uſe Cannon there; this Work the is 
fore cannot much oppoſe the Enemy, when they w 
poſt themſelves on the Glacis, and as it is very hig d, 
the Parapets will be broke down by the Batteries {Wy 
the Country, and conſequently rendered uſeleſs Wie | 
the Defence of the Covert-way. ; 0 is 
Counter- guards are now ſeldom uſed, on accofffchec 
of the many Inconveniences ariſing from them; i ſo 
whatever Care the Marſhal has taken to remedy thut 


in his Conſtruction, they till ſubſiſt, and the Height of 
he gives them encreaſes their Defects, and rendqÞ all 
the Work much more hurtful, than advantagious he! 
the Defence, as I believe we have proved above. Ft at 
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he manner of tracing the Ditches is particular in 
Syſtem, and founded on the Cuſtom of making 
m nearly parallel to the Faces, which furniſhes the 
my with much ground for his Batteries on the ſa- 
t Angles, and conſequently affords them an op- 
unity of ruining the oppoſite Flanks. We cannot 
ny that this Defect does not appear in the common 
thod, chiefly when the Enemy can erect their 
tries on the Crown of the Glacis, for it is not ſo 
n they are obliged to conſtruct them on the Ter- 
in of the Covert-way, where they do not find near 
uch Room. But it does not appear that the Ad- 
age this Conſtruction procures can counterballance 
Defect that accompanies it, particularly in this 
em, where the Beſiegets need only raiſe their Bat- 
es on the ſaliant Angles to ruin the Defences of the 
nter-guard and Ravelins, as they preſent their 
de Front, as we have ſaid above, and where, on 
aher Hand, the Ditches already badly defended, 
bnarrow in the Place where they make their Paſ- 
„ that they are not half ſo broad as they are uſu- 
made, fo that their filling, commonly ſo trouble- 
tand tedious, will here be done in a very little 
, and without the leaſt Difficulty. 
hough this Scheme of depriving the Enemy of 
bround on the ſaliant Angles cannot be of any uſe 
is Syſtem, but on the contrary become hurtful, 


ey wolWnay nevertheleſs uſe it with Succeſs in the common 
ry hig od, where the Batteries on the Covert-way can 
teries rely diſcover the Flanks; but inſtead of diminiſh- 
eleſs Wile Breadth of the Ditch, as here practiſed, and 


11s very prejudicial to the Defence, there muſt be 


| accoicied Works before the flanked Angle of the Baſ- 
em; a5, lo that they may hide the Flanks from the Enemy, 
dy tha wut hindering the ſaid Flanks from ſeeing the Paſ- 


e Heig 


of the Ditch from end to end, and oppoſing it 


rend all their Cannon, 
gious The Ravelins, whoſe Faces are prolonged ſo as to 


Ove. 


tat ſome Diſtance oppoſite the Points of the Baſ- 


TW, form a Tenaille, like the Counter-guard, and 
altho' 
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altho' the flanking or rentrant Angle is leſs open, thy 
cannot reciprocally defend each other, any more th; 
the Counter-guard ; becauſe for the Diſtance of mo 
than 12 Fathoms, from the right and left of this 4 
_ gle, they have only a ſimple Parapet without Te 
plein, ſeemingly to diſengage them from the Fa 
of the Baſtions, which without this, would in a ma 
ner be encloſed in the Rampart of the Ravelins; th 
is the Reaſon that the Ditch before the Saliants is n 
at all defended ; but if a Remedy was found for th 
Defect, it muſt be obſerved, that the Rentrant At 
gles are ſubject ſtill to a much greater Defect, vi 
is inſeparable, and which increaſes in Proportion tot 
Height of the Works; for here where the Elevati 
of the Ravelins 1s 3o Feet from the Level of the W 
ter, the Cannon placed d Barbette over their Paranet 
cannot diſcover the Ditch, but at 30 Fathoms diſtan 
from the ſaid Angle, ſo that the Enemy can pals 
all that Space without being perceived, which is a 
trary to the Rules of the Art, and gives an Oppo 
tunity of forming a third Attack, on the rentrant 
gle, which is ſo prejudicial to the Defence, that ite 
off the Communication, and takes the Defendants 
the Breach in Rear, as has been ſhewn in the preced 
Chapter. | 


No one can deny that the Marſhal was well acqua u a 
ed with the Cauſe that Outworks are capable of ſo Wh. b 
Reſiſtance, he is aſtoniſhed, that notwithſtandingti ng t 
Defect, we always make them detached Works, offt 
thus deprive them of all Communication. Hand 
propoſed Alteration certainly remedies that Defeq the 


but it is to be feared that the Scheme of making 
Ravelins one continued Encloſure does not anſwer t 
end propoſed ; becauſe the interior is too ſpacious, ⁊ 
furniſhes. the Enemy with too much Ground to eſ 
bliſh themſelves there; to which muſt alſo be adde 
that the Poſtern to communicate with theſe Work 
not being covered by any Work, which at the fat 
time might protect the Sallies, the Retreat muſt "i 
fallibly be made in Diſorder, and it is aftewards! 


pollib 


ou 
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n, table that the Troops once drove in, can return; 
re tha; ſuppoſing with the Marſhal, that in caſe they were 
of moleulſed, they need only retreat to the Foot of the Body 
his A the Place, where they will be ſupported without be- 
Ten forced to quit the dry Ditch ; this does not ſeem 
e Fa y probable, eſpecially when we conſider that they 


a may be attacked in Front and Flank. 


is; from what has been ſaid, we may conclude, that the 
ts is velins would better anſwer their Deſign, if they ö 
for ned detached Works, fo as to flank one another, 8 
nt A communicated by means of Ramparts leſs ele- | 
ra, which at the ſame Time might procure them a 
n tot Defence. It is true, this Diſpoſition would not 


levatic 
he N 
arapet 


diſtan 


rely cover the Body of the Place; but beſides, hav- 
proved that the Defects of ſuch a Syſtem ſurpaſs 
: Advantages, we have alſo ſhewn in the preceding 
ater, that Ravelins, though they form a continued 


pals Wdoſure, do not cover it better, and that the Enemy 
is win the Defences of the Baſtions, without their 
pponW@tibuting in the leaſt to the Defence. 

ant 


What we have propoſed in the Change of the Rave- 
s will ſtill be better, if the Baſtions are at the uſual 
ſtance from each other; that would permit theſe 
aks to be placed as well before the Flanks as before 
Curtains, where we might at the ſame time con- 


t ite 
dants 


eced 


ua a Tenaille, to cover the Gate of Communica- 
ſo lug, by this we ſhould obtain the Advantages of co- 
11g ing the flanked Angles of the Baſtions, and of keep- 
ks, N; off the Enemy; of defending the Ditch with Can- 

Ia (mall Arms from many Places at once; of ſee- 
Def the Breach of the Outworks in Rear; of ſecuring 
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detreat to Sallies; and of returning to the Charge 
often as ſhould be found, neceſſary. 

The Polygon of this Syſtem being not half as large 
uſual, all the Lines of the Body of the Place are out 
Proportion, and the Baſtions ſo confined that they 
Miſe no great Service. This Defect is alſo in Con- 
lence of covering the Body of the Place; for if the 
lygon was of the uſual Size, the Faces of the Rave- 


would become as long again, and their Contents 
four 
* 
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four times greater, which would furniſh the Egen 
with immenſe Room, and require an exceſſive Nug 
ber of Troops for their Defence. 

The Cavalier is an Invention as new as the oth 
Parts of this Fortification : Without contributing int 
leaſt to the Defence, it is only conſtructed for the Ca 
mates to lodge the Garriſon in, and io ſecure 
from the Enemy's Fire, in Caſe of a Siege; witha 
which, it would be impoſſible to remain in ſuch 
Place, that is not 100 Fathoms Diameter; but it mu 
be obſerved, that it would not be neceſſary to elevate 
to ſuch a Height, if it was not for the Reaſon alledy 
at the end of the preceding Chapter, and which (prin 
from the ſame Cauſe, as many other Defects we hy 
'remarked in this Syſtem, 

This is not the Place to examine if this Method: 
lodging the Troops would not be very hurtful to the 
Health, who muſt always live in Caſemates und 
Ground, conſequently damp, and badly aired, we 
they even built of Maſonry. We cannot even dou 
theſe bad Effects, if we reflect that the Cavalier, whi 
Height is one tenth Part of the interior Diameter. 
the Place, forms a kind of Funnel, where the Air ali 
not be renewed, as often as it ſhould, to prevent 
Corruption that 3000 or 4000 Men lodged id d 
muſt infallibly produce, and which the Exhalations 
Ditches full of Water muſt alſo increaſe. | 

Thus we have ſhewn our Reflections, which dol 
much agree with the Marſhal's Sentiments. As. 
Novelty. of the Subject may be the Cauſe of this Di 
ference, we muſt refign ourſelves to the Judgment 
the Connoiſſeurs; and our Labours will be recompenk 
if theſe Obſervations, ſuch as they are, may create 
Emulation in, others, to refle&t on a Subject, wi 
ſo nearly concerns the Preſervation of States, and i 
Security of the People. 


N WG \ 

JAN 

JWJ JIN . : : 
JO 


\ * 
n 


= 
WY 
N \ N W \ 
. 8 | 
id , \ \ \ d 
* . * % . \ d 

DA \ GJ JD 8 S 

" X MK % 


CG | 
DJQJ Q 
N 


II 
JJ 


6 
* 


= 


: WV \ 


WJ W N W \ 
GD JL N 
N N W 


N 


W 
\ 
JC * N BJ N 8 Wa . JJ DOD WD, * J * " 
— DN DIY JSD®GJQKdaqhde 
* . D ä J C \ n * y 
N 5 N X Y SY JS e . 
JJ N D . WJ RIC . 
8 N INN JIG JD N 
e N 
n Wess . \o 
N 


. 
22 


, 


N 
N d ÞD D JJ \ 
k D IMNNQOV g 


1 


— 


2 


WS 8 
. OS 2 


8.9 N 
7 Z — | 
: » 
+= | 
— — 
= 
— 
— | ; 
N 
̃ = 
JQK 
= DW) 
— = 


IL 


- e 


* 
JWY 9 . 0 JJ 
8 3 — D 1 * do 
SS WD DIY WV, 
_—_ — QC 
N N 
dQ N N N 
W ' y D 
N DIDDY «WO 
| J © IIS % . DJ 
| DJ RQ N 
Q D D DD JJ 


7 
h 


1 779 
I 
5 
/ 

/ / 


ſ 


4 
l 
ö 
WH 
it 
5 
/ 


I 
Ml 
l 
Ml 


- 


— — — — 
— DY => 

— — — 
—y = — > 


0 
; 
/; 


>> — 
==> DD 
—— — DD = . 
+ RB> DD : 
= > N — 
== = RD WI 
— RRR N 
Q RRD d : 
| * m> SID - \ DW \ 
* > D WS \Y * . 
D 0 % \ . * N * N 
. — SJ = * \ \ WY » WJ W V N 
A wh Q N N J > DJs IV \ 
. ” V \ 8 JW YVES JV IJ N 
6 N C © * . 
N JJ 8 wo WJ \ IG N 
\ D 0 ö > - 
= \ N KY D \ * Y N W N J ö VO. 
D QC WF DD . N N JN WW Wd * N 
8 N Y 
3 J * 


N 
I Q 
Q Q 


G7, < <7 LH 


—— — 


— 
” * 


— — 4, 


4 n * ww 


; S's * s - _— * 1 * - N - . 
Ld 1.0 75 . _ . . - - - a L . 8 mY k N. 


— — — m 


n Ir ws ww | "a7 __-—, n 
' \ —— —5 = | . W937 1 WS J _ . 15 Ly . N 
| | VERA * N Een 8. a . © 84 7 * = 7. w f . 1 


| 
| 


5 
: 
*; 


A CRF 


E DON A 


3-0 » 


_ 
- 


.. &.3d 


Gay | 
" | | 
E 
i 1 | 
1 | | 


- 
1 


6 


— 


. 
. er — 
— 


_ 
- o@, 


% - * 1 he 
— — — 6 8 

5 : — 3s 
* * — — 


— — — 


—.— 
E 


* 
+ 
A 


— 


* 


FE ERS 


#5 


WARE 


W e 


Na W 
— 


82828 — 


—— m— 


: fat a Wor fu» 3 


=_ WL,” 


— — — 


n \ S 1 . 


1 


1 RIDOUT A MACHI( 


|. 


1 2 


— 


Ground Het or 1, gens ene 2 ory 2. Py 


12 * 


16 Feet 


Plan & Bofile of a Redout 2 Mac 


— — 


I 


lll 


V 
—— 


8 = * 8 


< 
ä 


Wade 


1 X 
Sm , 
= V- — I 


enn | i | 


o I! — 
a TT 1H ' ll 
: 4 el. ry PLE 
' £51900 WIE * 
— : FLY : 1. 
159 ll 
1 il 
Fe 
. 40 4 [] — 
11 4 nl ny 5 
* in | U 
191 
T1535 ' 
1 TI j 
4 1 N 
. : 
— — 
1 
| 
14 
7 
' 
* 
| I 
mt 
ml 
Is. | 
: 
: 
— _—_—_— — — — — 7 — — — ˙-Q — — —— —— 


\CHICOULIS A Party, 


— ” a Py 
* 4 f 


3 : | 70 | ” 


— 10 Fathom: or 
60 N.. 


＋ Machicoults al Dunkirk 


2 N 1 | 
21 


EY 


(lll 


| 


HI 


— —— 


a 


Folly * Oo 


. 2 N will 
—— ̃— —— 9„K4hõuuàuuiAiä KKK „ 60 


enen 


; 41% 
. 


1 


2 7 * af 
N . 
r 


4 


* 


„„. 


* 
innen 


nnn . 


LIT. * * 
* . 3 


W 


rs 
0 * ee YY 


WY 1212 90 Tr es TE Poe Worn rae or ee . 


* 
: 
: 
: 
. 
: 
5 
1 
& — 
- by * 
* 
* * 
; 
5 - 
* 
; 
2 
Wr * 4 P 
. . — 122 = 
* : 7 
„ 4 
L ? 
N z 
263 — y ' n >, ow 


. ry a 


—=FY — 8 


N 


8 - 
. 
2 


5 


2 


# 4 
14 7 


157 


WT} 
4 


E 14 


3425 


— 3 


* 


— 
— 


HEADS OF BRIDGEFs 


„ 
. * * 
Sunn **S457, 

* 
” 


— 
Nu 
LIN 

»i © 48 


* 4 i > 36 


— 
— — 


D 


— * =_ =_ — : 
Po Snort rr BEG ET SE LF Loh i 6 


OS OD ——— LE 1 * 
e 1 . ILY #. 
© OFT "+, * E 
„nne | 


Af 
I 
WI 
JOE {5 

F 

. 

f — 

i 
E |: 
E 


—— 

— a —e— 

a FC A 
Ef 2 9 "* 1 ; 


- ; 

F . 
- 11 
FEET * 


* ,** + 
95 2 
3 
RAT. 
. - 
2 
— —— — 


Ane 


j 
1 


+ *% 
„ „„ „% 66 „„ 600 


* 
— — 


_ — 4 
; S 
1 „ 1 
a SF 3 go $38 4 50; —= 
* 1 i ” a * — ” X , — 
2 p * 8 * . 44 184 © A Od N — —— — — 
= . 9 = —— = 
; P 2 4 : 2 42 Ka * wi. 8 ; = —= _ 
g - 1 7 % : \ . — — 
. - — 1 


— — — 


cada cd dc ec dada 


. — - 
—C—_—= ——_— — 
7 
A-: 


„ 


2 


1 
0 . 4, p 7 * 
ww -- (Ds P 2 - . To, * 
3 p F 7 . * 
4 - 4 . * * . 
- 


* 
9 z « 4 

* CEE 

2 


SILLS 
„„, 


AANAVLSVNOd 


4 


* 
* 
* 
e ; d 2 .  Fage 
N * A «7 - k ö 
Ne 225 >. 350% 5 ; 4g - - 
SAX EIAIESLSE Hh * SN | a, - — : ; a 
iVs rs v 2 2 9 * . he gy : * - 
« ® W Ss 
a > 2 2 : : 0 - 
- — . bY . 8 
bY 9 _ 
2 — _ 
_— — 
. | - 2 
ot l N TT * 
= 2 . 
3 " . 22 4 ” ot 0 
29 „ ln 
db 43 | . 1 
2 ©T% ein i 
«= dd 22 2 
3 : * . s 222 
24 . 
2 29 "> 
— — — * . 1 
97 — * — 2 28 +! - * . , k + 
2 „* n * SET 
"= 7 — — e - - OS tv LY 
0 vw > ——a _—_ . 
_ | 8 5 
* 99 68 5 * ll Ine" 24 
" ai 22 0 „ „„ „ ” #0 © «@ + ® a — 
7 ** * 0 9 SE 1 * « 0 . 19 5 2 
— 2 9 "do ꝗ6% SL elf „„ „„ : —_—— YT _ . 4 
io x" %%% ᷣͤů— „„ ̃ ˙ K 1 ** 
—— 4 2 © Cho, 
— x” b S @ * . 
* - * * '- * 4h * +, — * — wp 90 a 2 
e _ - _ . ® * - 
* z — $5 N 0 . 
47 2 * 3 . © 8 
899 4 . . « b * 0 
5 a e 8 - +4 * * 
20 92 0 » + $00 *ndaed® * 23 T7 4 ALT 
* 7 vt, _— A 9 —— an.! eee e 
0 * 1 : % — * . * my . 
* of c * — — - 24 6 , © 2 
22 * = 6 « . _ < ＋ A 2 - 
* 2 93 . TA « © #44 * 14 f 4 I 
2 187 1164 _— „een : 
— = $ 44+® ä 
2 io. a TAL e . , 
. att 2 = AS [ * 
4 3 - 1 > 
2 . 0 2428 276 En 
0 — i = & Mi ' > WS 4 4 1 
59 Sb, 222 nod erp ad 
20 EF 22 45 "2 er. 
4 . 7 8 © * 
22 Z ; , _ k 
\ * - * * 2 
* 1 ' 3d. 3 ITY TTY g 
. - * 30 * 1 
9 rk * arte! 
bY - — — * i 2 
. o 7 - 8 _— 
©s * - pat „„ „„ 1 
— 6 Feen * BY 
* 5 - j 
— — — > I" 
,-_ . 22 & © * 
He er INT. 
* - LS * — . 
— 1 * Ae - - KAN 
' s*a; wo = % 9 dee 
. * .. * I _ : 
6 7 _ — . 4 9 —.— 
1 5 23 
1 5 a 23. 
5 r . : - 
* * pe * » / V 4 ® 4 - 
23 — . * |: * * . 
"s + 6 92 * i 
. 2 — CM .. Ob F 
* * „ „„ 
- l > 4 — d.., — 24 e 22 
» N FJ da 4 V 2 
oy * nn 2 - = — 
%, * ., 1 - © 
„ 1 1. * * - ff ' . 
A, - "eat. 2 4 k 939 0 0 s | Fi, 22 
» "I. 2 i 
* = " u * — = : 
| ; ds 6:45: - hv. * hs 
* 7 
* 7. * +. 
\ ” 1 — 
% * . * 1 
„ ; Its 
++ x N ny 
— # 2 % | 
* 8 * * 40 1 
. 6 2 - 
# * ** x ” ” IT 90 2 
5 * ö 
— , * N 
: 4 * | 
i& * : 222 : 
- . 
od * N 
1 3 * == 
$2” — b : 
.-- "> wu * -F 
on -_— > » Bt 'F 
P . * 
1” TI = FRITH ; 
75 4 0 1 -2 . 4, ets 244 +* 
E : 
* * _—_ — * 
8 L. - * N A * * 4. & « * 
* Fd - - 5 $1 Bog Ss 
© © — * 2 49 
. * . - - 
„ 1 q ; : 
3 N 7 * — 
*. 4 * 0 \ * — - 
ht * Ag. 5 - * 2 
. P * 2 * 1 * T 64 
» + + _ * : 2 wee dee : 124 
" * — a 2 


bow 
. 

* 

. 


WN 


— 
320 2 
Fl 
- 
* 
| 
: 


Wy 
n 
T 
S 
* 
* 


* 


A 


= 
. _ 


— — = ä — — — —— — —— — 
2 EEOC DE = . 
— 8 — — — — — 

> Try ; I == == — . — , bp 


_— — 


16/4 LL SL IP; 22 . . 4 


— 


— — —— — — — " _— — 


B RI D G E S 


3 


”. 


— 
© 
-N 


2-2, 


— 
15 22 


1 


— — » 


* 
. 
* -—— 2 — 2 - 
* * cw -_ 
. — yo =P + * - 
dE4+3 ——_— 4 "><. 

| | - 114 —— 5 13177 — 
* % © k , 44 oo ii S 
eds oh ' —— ' - - => 14 eie —— 
=» << SAL TY ww" 6 * 2 Wann 2 260 

5 ; 1 N — 1 6 zii __ 
4 —— — C Ee qr er WET -— _— . 4 1 1 
— 2322 2 2 3 — 

„ _ . * » 0 — 
4 A - 24. 

d . . © = Nie 6h - 
0d s R © <= Mannen K 5 
v4 * W •—⁹ẽůãmmm m è mf WT” 4+ r „„ „„. a? 114 5 1 — 
2 \ \ eee 8 
1 : - — 
E — „ 
1 * * 

272 1 8 - — Apt, 1 # 4 "Sa PPT) CES, y 
5 9 , * 5 2 91000 1 * 3. > Jp 

0 _ * 4x * \ 1 8 . 1 15 1 31 * 

4 —_— 1 * 0 * ALE L4 * — . 
; 4+ 4b ws 4 « V4 44 S471 —— PAY 1.94 TIL — % " 
- — — 0 * 320 % „ 


— 2 


— 7 


A = * 1 
OG oh YO 


— ͤ— 


—— 


AXES 
b 


2 4x6 Veil 
0 <a 9 217 
Bit; 432K 


FE 6 


No 


| 192 IF DV. 


—— „46 


TEES 


\ vo * * Ny * 
; * \y - 
Ny e Pg at. «WY, © 
W * N N. N n 


MW) 
Fo W GY JF 
WY 


\Þ LJ 


WY 
\ W W 


A N % Vo. ' 
LEI! a D e »* 2 IO 


% 


\ "CHO SSN 
Wess 


F ; 1 * * W WA 
0+ * 


| : - 
1 1 4 - 
"A * * f - 
, 1 20 
1 99 2 60 
9 1 1 CS # 
* 48 x * 9 0 22 Þ 
- 2 , , 
x _ v4 * 
2 * | 
- - 
, 2 «01 * » x 
* 
* * 2 20 2 1 
2252 5 . 
- * 
. 
a @ @ * 


—— OR 
TS 
, * 

2 2 8 — 
LE 2 ＋ . 


„ 2 


* 
8 0 -* 5 0 * * 


nne 
rn . "7 28 71 


5 4 " * * bo 


"of 


eee. 
1 5 * 


bur 


denn? 


N 


NATERBERG 


Castle near Deckendorſ 


18993. 
722 
N 
1 


— ct ww 4-7 5 
| . 0 
VV 7 --- 0 PET 4.499 
> > 5 0 
—— l - ' 77 5 _ 
5 4 a — 1115 * n * 4 
2 * TOY m— — 3356 &- 5 | | | | | 
« 0 * f - 4 Cog eng 227 0 2 
2 VS 4 IL - * © 9 2 
. hg. Beg, : 9 52 : 
= R : > 1 4 
—— * N > 4% 
a 222 2.20 12 wt: 
1 24 6 8 2 Mt 
* _ * Q SES * ö bt 
- I * N | © 
' 99441 117 _ 
X - — — — SELLERS IH 
5 0 7 , 0 iin ' ; 
* = * „ & E 
* 2 | A 
TN * —_— 2 
UN 8 * il wy FT *&:47 1 : | = =; 
| wt — 371 ; | C5 chu —— 2 © © © & a 
1 1171 i 72 — Cone oct n 
| & 7; | X ” Down” © - 
Gl 4 4 9 ; . 2 
. at oy TY 


: ” 0 * 4 — - 4% 
goo MICH IP nene KEE, N Fay. DIV A... 
12. . 4 I hn 4b oh l >s ge** 0 > Os 0 7 - 3 Cagk 
2322888 36%, a5 66's SIIIITTS 1 8 50. „ . — »* 3 N 1 N a> > ax 8 
—— — — 5 . > => 4 z® * 67 neee FI 0 * „0 
S n 322% 82238 % %% dee eee , K _— oY W N * — . 
3 Wo! Fe 9 EE n ee 2 1 293 5197444 — ©3244 &@Ds „ Sa Ss ſu + « % . 4 - 
Dre e. 2 
.. cee ln 0 


15 95 4 ef, 
Shot 9-1 2 625 


++ > 
5 ® 


— — 


TT EEE 


> » . 
2 , 
- 21 * * 9 
— * bs : — + 25” MH, * 
«> 7 © S* $55 52400065 , 


* 
1 


44 
9 „„ 
©. „ 0 


2 


5 * 
* oY" 
. of 
— a? » 
220 * 
o% 5 
0 6 
. * 
. 5 
1 0 
LA. * 
* o . 
2 3 
„„ * 
12 * * . 
. LT * 
* 20 * * 
E . - 
* . 
", 
. 
* 
. 
„ 
* 
* 
* 


25 „„ 


12 


«© + 


9 „ 
* 
Sg *; 


> 


* 


wy , 
wy 5 
05% w/e, 25 


- : # 6 . 4 
898 "#" uf" 4 # - 
23s as N * - * * 4 4 43 „ 9 N 
9 — * - . 
1 * "IO + +" 2 „ * ® 111217 
225. „ W . 
3 I” 2 . > aa pet 2924 * vos . 925 * * 
IT IL , - — - — * * * 23617. 
we? - + 14 —_ . —— &* « * a3 40% + . o 
+P , 4 1+: S3TTHITF 
7 ” . 7 * "SALE 322 
4 550 962 2270005 1317 
* 244 3+ ; ad” 4 &'D !! 
1 3 53277 ” * 269293 222 „6 30 
0 M4 EEE «++. + TC Z& v'S $0 - 
2224 97 23 1 
160 © * _ g* * 
X STISEIIECTE 8880 — ETELEEL « 
1 ir * o* vas, © . S s © 
„ „e 1 0 31 22288 1 
„* e 96ͤ„/ĩB = "of 4 * 
e e 450400 0 000 e. . 
* «vt 6 , , N 
96 S +4 0 9 „ 4 . Y * Sd 
. * 4 * 1 * * * - LIES 
* 0 — FL *« 35; 0 a 4 25 <p 
22s 4 . 7 o -—-> 
* —— 1 211222277 *+* 99 225 , 
. * y . + . "4 , * 4 
IP. * . . — & 
# * 1 : . 
S ? * 


* 


10 U SE 


— 


, Fs Su 
* — eee 155 


r. neee 
7 


2 0 


CASTLE OP 
in Bavaria 


— — 
+ #7 . as . [1 
. 5 . > „ > ">. a2 g r — , 
"PTY 6 © . > a oj 48. * . _— „e ' wy l 
a 9 * , a " * » 6 &f , 563 <a ere * 6 4 
po "2607 * "Su 0 © © << ALB go g* 00,49 f „ 
42 F n 1 I YI das. 4 
+463, „ SS, 6 * 7 7 4 P ls go" *q ye ® . * 
” , g Gs : . ” ee 0a #9 g**,. 00 
4 va # *> od +**+ . n * TX. 6. 1 * 
1 s . „ w ” # r SN „ „e 5 2852 
en 5 4 „ 7 50 195299556 „„ eee , * 6"? I THE 
a*0* 84% 2, %e 29 22 80 Eg e dees . 
Ag WETFELNES * * . A w ** ee TITSSEL 1 = 
* . 17 esa 2977717 75 nnn 2 
0 e 0 * - # . 
95 1 =_ 2 . * 4. 0 5 0 4 GY OI IO .-* == $6.4 
© 01 gn: = 272822 7 e e: 
. 0 * — _ SCETECE , * n 2 
« P Sg „* . * 31 © 0644 * 
92 0 22 — . LET , . Txx" ©. Coo w,. 
d® o*% © * — * < >% 6 6 5 6% „„ „„ 2 * * „„ 
» © 1 a * —— Fe TM TILT 7 „„ „ „„ „0 4 
Ws. . 520 0 C's „ eo ccoant*s 11 „„. 5 8 
. * 6 ©, ® % - 29 1 s 0 LE £ A AS & s< © 
* ” * a> Fi Fd, q0*,, %,40** ITIITS< SS << Ws oc 
Wo . * 20 % L 22 26 6„ 706 6„ 0 22% % „% ® ASS Ss _— 
— Di 3 22 a? ner: nn TAP © 4 _—_ fg 2 
N . 7 . 7 0 ern . © © 
* *,* * 9 e 99 « 4 «+ + * 
a 2 a 9 6 5 1 22 „% „% 66 — 
22 N 225 25222: Pon 
Mn 2 4 22908 phos Sg ©; 2 2 DT 22811: 
It « *,0 M ex . ** ' up 
*X * * « 1 ” 9 © 6 OOTY — 50 „ 2 
* . * oa * Ev 447 15 of 7 2 * S * 3520 411 . "STEW 28 
25 2 3 5 * Og. 0 by * 2 *;” 6629 K 0 
* N be hgh He 5 ma * a ＋ 1 + * 12177 . 
. ” * * * © SV ” 
et # of 'O +, ” 5 * 6 1 4 * I 0 26170 
4 to the, | 7 
. . * . . * . — ++ > , 
irrer Nn * 6 *+ % » . 1 * 8 N * ae 
1 © * 1 0 331 v» % NV 226 5 95 * „ X 22323288 
A * - "I " P 14 2 23˙ . e l "oa? 312 444: 18 
e 2 45 * 99 Wire « + © <<< © 27.211189 
Os », £* + * *s 542607 2 TX 223202 .: 
* * . #44 + 6 "2% 5 rl 0 a bo ©, 000%, * a e ® &% ai TH — 
3 ꝗ 9 4 550 RF * 3 LEED 9 * + - a 1 4 - 3 . ane? v? 8”, 
„* A a „ . „ gt EY - 5 $4 LOT Th Fl . 
a . #4 * 4 + * * +, W. * 5 „%%% * - 9232299 + 67% 7 28 
9 8 „. P + *5+ \ +, Le fe * 3 OL a 
h . OW „ 575 0 1 2 27 1. 5 oh, Artes 22 9 4 43 
25 | OTIS. <a e eee, 
5 > „ 6 0 . 4 ff 1” . 5 6% „„ 40 
. „ & MN p ” # 4 F . 0 4 
4 * 3 7 ja "OC » - - a * * 5 - ** MH, _ . _ $34 
2 22 - + %* 3 ae v 4 | A. . 704 37 5 
a% n * - " © 4 * 4 — 4 9 5 ,u#* 
— 222 80 15 I” Rei: 29 — 4 e 1 * by ys. 
- th, © - „ T's ” £ 9 1 #* 0 2 * 
n „ ©. * > 8 4 , ＋ PP 
15 — po. Oo nth 7 * * T - ads * 922 0 SSS 0 
3 „ 54 S 66 Me - 8 n „ * 5 Ik, «,*,9 peg 
ANG ds OR GS. *Y a, * & >< "4 we. Mato qc. _—_— 
> 2 wy 22 . 4 - * © a +. -- - 2 — ” * 2 * e 
** . © - B * e „ * 4 eee gs 33 
. s . **4 +4 ce _— ”” wm HE x5. x 4 * * 1110 - eee 
4 0 8 bby FT > * Yo «$4, * 12 * 5 - - 
__ 38 > Ws > *%a.* . 
35 ky rere TT” TT 
*** * A . * » 5 * 8 * 
N 3 4 xs ES >” n 
* % * 0 1 * % ©* *, « ® og of ,9 
* * * * * * 
8 — 8 * — 36 © * 4 « © a 
5 : $ ETHOS 
, . % 4 0 * vs 
F "SS a bs” „14118 * 
7. : einn 
= MY; . . hg »% % « oe: 6% 2d 2288 „ 
=; * A 80 . & a * * * wF 5 # 2 © 0 * on 4 ar Bo wan, 
*, A TL. 1 0 * Sy SF 1220 PR Is + 
2 5 0 * % 5 % % WS 1174 
90 *, 22 6 * % 0 #44, ET 228 
| LS 0 Cans s * . 292. 
2 IL **, = - Se 2 90 1 
k a —_—— * N «> > * a «<6 22 
> ” 4 o 1 CD - * © @& 
- 83 "©. vat +, | * 5 * aha A 
. -- 3% „ EE SY, * 2429 
— . S © © * % * %** — 
— 21 Sag 2 — K. 9 0 - = - bes g 
8 th PR „ „ „ 1 0 —— 556 
- . 4 4 * I. „ . 9 N +44 «5 
* - 8 =, 8 * Tx * * 8 — 
— — A "<< > % * * * % - N. CAS 
3 "i Wu "S 64 +8 ©  < * 7 n dar —_— 
-- 2 © 0 hy " w F#, 5 * „, * — 4 
- \ TIC: \ rr 
In N * -. 8 2 - 5 Dn": : g* * Gs 2 72 2 1 © * 6 
«+. — * 0 . . * © 
| PORN! * o 22. 4 7 Vo 22755 4 N 22 * 1 „ 
1 1 8 \ © Ne © es — 60 8 — þ f 4 « LIT Ha +, bh * 
BY 474 8 Wen. w — COTE anos 4 j + © 4 © 8 : el 9 
kee N Err A e e ee 
01 —— „ „„ „„ d * 39 8 9 . 2 2806 * 
23 2 F * 1 16 - „„ * % + 
1 . * ” ia t*s « » Cr. * bs % © - 
—— <2 x * * * D „„ 0 + * 0 % 
- — „ 96 86% bo TT * F: a. IZLE) 1 
* 125 % * 166% *,% „ 5 . 
1 "1 hy * 2er C ve utg* *e**, "3 ous F4 C3. +I 5 7. 
0 | 1 = — LI — 2 56% IEL 930 2965 „„en S a „ 
— ms 45 * 9 e400 5 „ 75 6 4 6 SF. 
' * . abs) \, 56 4 „7 „ 0 Ls” . 
4 . SUS Ae. 5 „ 539 . *. a © „ Gu © 0 
* 1 0 146 4s 0 Ss + a> ae ts og nel 0a, * x *0 of 4 bo P © ® « * +» % * * 
5 * 566 - WV" - 223220 2235. «at; * is * SS e 209 * S 
4 . . . *; * ® a . 7% MF = ++ «, "oe 12 1 8 * * 3 8 2 * 
* * 5 224.7275 2 39 1 4 0 * 42 N: — 3 Nenn 2 
 P?TLTYc =O 9 12 2 „ Waren: * 12 1 2 ORE, ® «+ * SEL . 
* 2124 20 „ —_—— I 1 2248274727771. © + 43 F Fry bog Sg —— » 207 EY Ng «* <4 H 
— AHH? 11.5570. . e 327 21672. 585 16 24 ＋ 9 229 SY * . 24 
” * 0 ® 0 - -- * 9 6 © 2 © « ® . . 9 4 «+ + C * 5 1 
+I 2277272721 Ss owoogytetes „ 272 | 382272 , $9344; p—_— ST : 
3380 ' «*+ 2 4 1141 A „ 4 „ „ IT 9 90 f 6 22 3 6 * * . 5 „ 60 . V S 4 Tb 4 « * 
«4 © 5 . bd : 4. * ES 6 „0 „ % Dams 1 * „ „„ „„ „„ Ne 5 3 TT * I . % * * * 
2 14457755 9.9 . r Fee E IIS i 
3 „ „00 * as , LE RE © 4 s „ ” . 29 * we bn 2 , 
2 ; 1 2 2 2520 2 — 7 © « - = Wh ove; 9 2 Me Jt 22288 0 Mare 23:44 4 , s © <a>, g . "IE. . 202 ” n 
= TY #24 | ber 3 Gas ,+ +. go 4," : tos $3448 41 0 . SLLILIEL F148, os TTY 1 © aa , * =” « © v2 C69 S466 5 22 3 
- * — + . 5 v** + *% 0 be ” S 4a * . 9 0 * . « * © * «+ 66 185 ® # * 
„e 2 * 1 72572727777:; — 2222229 ˙477747722 6 594 . J: 1 1:::üũ 1 > model 
2211: —— * 2252588758385! 4 6 „ „„ cvs © 2271 52 2353277 18... NY . 0 24 52 SITS : n 
. — — 7 . - $ ' 5 6-46 2A 22 © 2 . + * jp FTE 2298 3 „5 . mY . s » JE ++ $6” %., * ST 
n TOTO 3 7157127 !: ” 4 eco wo EY e Whos oe Bog: 1 RN 3 
4227722. I SIT Be Ingen; - - 5 r is 3252171 :::: 523718 : eg 
14 3 + * # + 00 2 92 6 © +05 ts er EY 9 4a S _ WR $4 1+ 1 * . © 3 — vos * 5 1 44477422 P ie „„ 9 
FA. s © A ent? 29 . . - — 2 27. 597 e 1 —U— © = - *, TAG .d "TITTY 1 350 rn 23 
S” „00 9 . ade get ba 5 he \ a N * — 1360 + © . 1 . * 5 % 
"_ 30 125 - Sr JJ) $**5 TITTY 4 5224114714118 n e, an ha os ces — 212221 22722227175 e % N. a « v3. 
154 %% 15 — of MeCeooens 0 2 38 . N * 12275 771 eee 931 2.5925 42.783! 2222422 22 5 123328 * 9 Wo" . 8 8 
4 1124.0 4 2 114: n IEEE „. 171221112 we: 1 4 *= % Te eo en athens 2: „ 1 2 
. * pod 33 «+ — . - Joy ” 1 4 4 . A . 1 Þ- 
= . 22. — e 22222228 1 «a. Fo TIL 1217171 „„ 22299 2 ; : res INC 7925 ad! 2e. Row. 
4242220 e : 232 , ſha. pO * 13 122821 SS. CITIES reel 
— RO . S$Jo.cngeo.t* 1 ö 0 * - © hai ©©- © 2 ee . . 
— 22 « % — — " ” *s « * Ke s © 4 —_— EE - — 2 AF % . 
_ HS SV © © Sons 54 ne W* *2* „ „% „„ eee „ 
1 — —— 42 ef 221 125 22240 a Ss + «+ + - de No 8 Ls + 
— — 3 UPS Cog s ” A © © » & „ ® © CE . 
* © 0 | 
. 
— pe 
* 
4 * 5 
* 
- 
—_— — 
# * 
3 
* 
— 


SMALL TOWNS TO 


Ul 


 PILSTING 
in Bavaria * 


EC Hallam, 


S TO FORTIFY 


—— — 


COMMUNICAT] 


D. 77 wh: 2 * PY - 


, 720 
i V W. i it 


A rro Nds 2 | 


2 / — of 2 
. , 4 
LV 2 . < — > 
2 2 Fo 4; * 
. A 
; Fl — 6 
LOS 


'0 


%. 1 


J « S DECKEN D ORF 


. N . | * 
8 . , p ' ; 
* J \ , | N : | 
- _ a 
2 : 4% a 4 bes 
* * 4 k — N ; | | 
| | f , * 5 . - © © © 
” JI "3 t ö : 
1260 0 177 N 
Ain 1 5928. a 


' 
- 135 0 . 
Ti , : 


I. INTRENCH'D CA MI. 


— — — — —— gL—. . — 


- 


_ o — = — — — 
— - — AF — 
- a © . — . — 8 
— — — — —— 1 a — — —— 
— = — 
— 4 


—_ — = ——— 


% 7 
A A 
"Pp 


— 
| 
4 
» 5 
„ © „ % 28 


"ety 


* 


* 
FW? * 


AN MTS 


* 
4 * 
. . 


i 


* 
% * 


* 


8 ö — a Py oy . _ 
o . * 
N ee Ld... 
, W 0 
4a ©.» I 
N 2 


=> 
4a© 


va $ %% JÞ + 


% 4 
. 2.4 * 
2 
A 2 
* Li 


a * 
0s ; 
* 
\\ \\ . 8 | 4 
| N N 85 © 
| N 2 1 20 
ee 
t a. 
| 1 
A 
2 
EK 
i. '* 4 
16 
| * 
' 
4 
l 
RL. 
| 8 


— 
= 


155 
/ 


JAM 


— 
— 
— 
— 


| ſ I = 
7 0 4 
111M! Ml | 


IL-INTRENCHD C. 


— —— * „ 


D CAMs 5 


— % 
— — % 
— : - h : — 4 
— — a — gh 
FP 
— — —— mes — — 
— — — — — — — —— 2 
— — — — — f 
— — oo - be — —_ — — —— — 
— Haende _ — — 


Qs A 
2 . W. 5 


* g * ®s 
Ne od 


4 
of 


n 
a — 


N 
£ hay, 
- 
V 
7 9 
N x 


= KR 
A — 
Rn — 


+ 


1 
4 
þ 


TTY YT 


. 


nn 


\! U % 20 30 G0 Fo 


i! 


rr & T T] /O - 
ot .*%. ee. . . 


57 07 7 + +» 
*+* 
Soo 55s *,cs 
*#+x* + + 
AGEL LINE eee te 


* . 
SS „ SS *S**;5 


LEE LEES 
„„ 4 *5*5s 
„ „„ „„ „„ 


: —̈ 

.D TEIN wud 

5 a . 

92 - 4 a . * 
. * 


* . — 


4 


EE — 


\ N * 8 | * . 1 " » 
e CV lee, _— 


„ N 


S++ +» * 
* 
—— — 


1 
He 


* 
„„ 
2 


93 MO 


* 


LRENCIID 


+ „ „% © 
„ — — „„ „ 


- = 
7 | 4, Taiz! it 
»,4 "4 4.1 10 1 
" 7 9 A. eie © ® - 
— n I 4.94. 82 * 4% 5 
p o . - 
. 0 0 * 
# * 
, * , , * 93 
* * 6 [2 , 6 
by * Þ 
, 3 
bk. q — > 
* 
. " , 
— ROE, . 
— 
* 1 z 
, # 1 S 
0 —— — — 
e 
L = 9 3 - = 2*% 4 4 4 wy 
' >< + IS 11 
by EIT 7 2 , 
— — — 
4 > ® _— Q* 1 8 
oo > ® ©, d | 
* - * — * 4 
x _ 4 by yg * 
89 * - „ Py , 
A 0 96 . 
= * . 
*% 56 . 
» « 5 9 7 
5 * * . - 22 , * 
» _— > <CHSEESE 
* s © ACE * „ 
* = 9 * oa” 1 0 
22 . a> A 
. ww s * 722 
- 
— 569 
- * 8 * * 
- 
- 2 % + Sad 
- - . a» © 
© © 
- 


1 * 
— A 


' 


WW"! 3 100 


i 


* bo — 

re 
DDD 

e „ 6 93 * * 0 

A AERFYLEL LAS. 1 0% „ 

«+ . 


$77 * 


„ 

„„ . 
„„ 
„ „„ „ 


2 " . 
———— TY 
re oc ovorcoventonnnedts 

* n n 


* 
o 
2 * 


* 
. 
* 
. 4 


"A 


HD CAMPS 


— ͤ„ Tas 


* 


2 


p 
* 
5 
= 
* 
19 
i 
\ 
Ll 
* 
Ml 
1 


% 


— ems 


— mem 


— — —— 


LINES WITH R 


INAA 


 & 4 


AAL/ 


F AF 4) 4 


ANA 


N 


e 


N 


246 
1 
1 


 & Wm? 


F 


— 
. 
—— — 
— ũĩ3— — — b1ß A ———ůů— 


H RE DANS 


— 


7 
7 
7 


2 
* . 
4 

0 


1 | 
W 


Oo 
4 
75 

op 


4 
0 
4 
$ 
* 
A 
1 
x 


v. 
4 
* 


0 
1 


WW 
NAN 
AXX\) 
NNN 
600 
« 
ANXXY) 
O00 
WA 


— 
ꝗꝶꝶq́i rr  _ — 
et — 


- — 


— 


0 
LU 
\ 


— — 
——— 
— = 


\ 


9 
WW 


* — —— ͥ — 


LINES. WI'TH TENA 


d AIM 
0 
c N e ANN) 
NON CNN) 
VS 0000000 ü 0000 
Nennen 1 
A 0 
NN 0 
TEE 
N Nc \ 
Wee 2 9 
WW | ( 
$ (XX) FE) 
TY % 
| Wh 
Wo 
i NW 
NS 
0 WH þ 
N "WY 
1 We - 3 
WSN 3 | 


4 F 9 


Plate 18 


TENATL LES 


$ 


x 


WAN 

NON 
Wh 

8 


ee 5 
XLS WW 
WOO VN XX 


0 
Gd 


. 
X00 


D 


S A_ CRE 


-y 
4 


LINK 


5 10 13 2025 


CREM.AITLI.ERF. 


FP l, als 19. 


— 
_— 
— 


20. 


LINES WITH LUNE 


3. 


— — — 


5 Fig. 4. 


2 


— 
7 


LUNET TES 


TINEs 


* 


WITH BAS'T 


1 
LP 
e 


| | —— 

| Il. WAVAVAW:WAVATA — 

| ML AIXXAR : — — 
122990 2 — 
111 5 _ 
DMN =” _—_— | 
IU 2 Af 


— 
2 
15 0 * 
i 


| KEW: 77 
| BATAVIA 
Ne 
900000, 


LN 
Seed 
Z 
AVAVA' 
121 


Nee 


BASTLIONS 


——— 
— ts <a. 


IACHD BASTION& 


—— —— — 


[NES OF DE TACHT 


— — 


"#* + 
60.4 


. Fig. 2. a 


LINES DETACHD IN 


8 


CHD WORKE 


DIN PARTS 


* 
BATTLE 
OE 
FON TENOY 


S cale of booFathoms 


22 200 0 6. 
22 300 — 


„ 
— * 


Jo 5 


. 
_ 

7 

. 

. 

Sto# 504 4. ao %+.& 
mn wu. 
EF" 
— 


— 


. 
* & SG 4 S 2 
* * VS. © * 
4 P 
> of ĩ 0 
* O . 5 
* 
* 
1 
— 
— . 3 


— 
Pr 
"- ane” - 


- hs we? . ” [4 to —— — 
2m LOSES d.- 2 PEN wrnaY ** . — | 


. — ak . 


_- _— * 
0 —— a — 
53 ons —— 
p . 3 " iy r 
. — 

** 


33 


—_—— 


5 1 * * 
| he. * FT 
2 = _ X : 
* a „ 


+4 


* 
. 
*. 
0 


. rn 
af” n 


1 e 
. 


N 
* — — —— — —— — — 
— 


= 


| 
— 


«* 
q 3 
5 
. 2 mana, 


- 


N "= DD, LSD 
% A —_— 


n 


— — ——— — 
— — - — 
— — — _ — : — 
— — = f _ 
— — 1 9 
— — 
= — — — 
; — 
— 22 — — — 
— — — — — 
— 22 — — — — 2 Y 


* 


= === - = 42 — — : 4 5 
rs al &; 4 4 4 8 2 20 44 AF #10 


18.5 


1 7 9 75 7 7 / 
7 7 f 144 / |, / 
75 7 / 7 9 7 42 4 
2 2 1 


BY BIVERS 


*a\ . ke 
. 2 >a * 


00 200 


a A „ Va 


_ 


HEADS OF DAM 


— — a 
OO ———— — - 
—— — 5 — 
— — — —— — - 
| — — — - 
— — COP 8 v , . . 
— mn ; 7 — * 
— — — 
1 - i : 
— 
-- A . . 
— — eee ee een nn 
* * * — — = - 
. — — 
PDP W 


. 


DAMMS 


INUNDATIONS INF 


— 
— 


22 


yr 


NY 2 N EY 


* = 
CE — . 


— 


run 


E 


een 


ee eee ee 


# 
* 


. 


— li 
i 


int , 


Mumme 140001 3 


Cee 


n e en 


— 


10 


A ”m_ 


OT EE TTL Ls fp 0 E 
J nt ij i 10 
Wien | 1 f fi q 10 LIT: ik WE % 


' 1 0 


munen 


© „„ „„ 2& „% „„ „„ S „ @ „ „„ „„ 


7 
* 
+ --- 

. 


EUA 
Mumu 
114% 
MA 


, = 
* 
— * — — _— — * 
* we * . * 4 
R <> x 1 — PO, 
2 * 
— * — * — * , 
OE, EEE * © + 9:92.55 +0 + > 
® „ „„ 5 0 9 6 © een eee. 
74 22 PF | *. 
4 * 1 4 25 
7 "4 FI- n 
PL % * 
- i044 
— — 
| 


22 
= = 
==== 
— * 

EY —_ 4 
4 N 2 q 
* —— 
w_ 2 hs * + 
3 2 
ES = 
I” * 
' » . 
| BE $ * 
. . | .. . 
0 11 * 
Un E= 
| i 
. Y 
| * 


10 


IN FLAT GROUND 


— 
= 


PASSAGES OF R 


p 


— 


14 


. 
7 


q 
Le 


OF RIVERS 


"A RIVER To BE F 


w 
— 


- 


75 2 
4 


WT N * 


BE REPASSE.D „ 


EXAMPLE 


5 4 * — : . — I. - 4 
7 Ee; _— * — 


n 


, 


# 
*1 
"I 


* 8 


17 . 
1 0 
„ . 
* . 2 
» 
v * 


{ + 
* * 
93 * 


"* 


13956 


„„ „% % „„ „ 


— — HT 


ae. 30. 


226206060666 ' 
* 24 ' 
x 


«.. Þ - & 
— V UW 149446451. 


” 
1 7 — 
:: — 
hs . —— — * 
— 

290 Ge + SS <p © © 0&2 
* 3 — 2 1 
f 366 0 o 


.* « » 
* 
. a 
- 


- 
- 
© s 


s/ 


5 


, 
* = * 
5 . n * * 
. * a . 
* 
. 
. 
* 
4 
* #4 
© SS „ „„ „ a . 
= 2 of «+ 4 A 6 
1 * - © © # <4 © + « * ” 
wt © ” 1. : yy . o 
* A 22 ** »*, v4 — 9 
* a " . „„ „ ” * 23 . 
* " . * % —_ 
4 # 4 . . s *® a 
© ” . "+ , * : > 4 a 
A 7 m_ " 
. 
: 


»4 * T 1, ” 
„ an. : 
- So * 5 : « -<d F nh: 
. © <4 *ad 4 ' # ; * 0 3 » oi - 
. — — 3 "JE -- ST — 
as 3 . , o 
_ x ' i 5 C > Nn 
. 22 veg? * 
4 9926600“, - 
F as. . 
- 989 $ © 8 - 
2 - 


Wusel ZZ Fw 


DHEIM 


CAMP OF NOR 


U - 


Ce , - 
* * «1 
2 — 
5 * — 
*\ AE 
\ 


— 


TO OPPOSE THE PAS SAGE Ol 


Fa 


> 6 

8 

< I; — 

8 SY 
© 


WORKS CLOSD AT THEIR 


WT DR LUq1CEANAR MBA65CA_CMGS.c,cQ LO 
DFF WS 


ASSES 


. EEMEMAEATEEEELETY 
S 9 * 92 0 . . 
«= & | * eee Se" A 
"WW x 9 0 © * . 
® s NEE FTE 

N * 
TY . 
. * + . * 
2220 
— 4 11 4 . 


„ % % „ % 
det 


IEIR GORGE. .JOIND TO LINES 


0 


* 
* 
. 
* 
_ 
* 
* 

* 

* 
— 
* 
* % „„ „ e f VEGA RmRSOmRTSTETTmHROOQPHRHD_RTDAVWNSF ER L_L_zxR_EGEAEACRNCGCY rr, * 
„ „„ „% eee eee eee e ee EY EET „% EE EEE % % „% „„ „ „ „ „ „ „6 6„ SS SS O86 
OW WWT STEW WTWHWWUT WT Www Www WW TW WWW WWW TW WTWWTWWwYTT WW WWW 
* 
* 
- 
—_—=_SEAGGESSASCEASELA SEA) 
MARE EEE LT HE EASE * 
. 
* * 
8 
. 


=_ CLEARS * * . 
© + # © / *#*+* © © * . „ rer Dr 
* „ „% „„ „% „„ „ „„ „ „„ „ „ „ „ „ „„ „ „ „66% „ „ „„ „ „65 err „ „ „ „ „„ „46 — „ * 
„„ % % eee e ee, , v , ee HET PREY wt * . CC #6 @VL „„ „ + * ny Pal 
© „/ EO US SR cc cet: HED d SDS TS CC SnT TOTES CIOS d MT TT TS rr . s * 
4 ©2088 TT SS Sc an the IN . , . a SS SUS SUASTSNY b n WWE Agr. A s® 
1 5 : COLLIE _INNTELSS. ALLE THE LNOD ALY LILIES L® 
*s + ALLEN HEE EINE LEE EEE [ RIDE TE UND IP 23S * 2 
n q 24 rern error 
— —— 7 
* * 0 
* 
* 
* 
> 
— 
*- 
- 
— 


WORKS FOR THE GATES ( 


—— ́ ee ĩͤͥIV cc — P ———  {—_ —— 


2.3... 


i. A, Bp. 


1 
| „ „„ 


* 
„n 
* 7 * 90 


„„ r n 

525 „ „„ %% „% „%„C— **» „ 
„ „ „ „ „„ „„ II EEE EEE). 
nnr 
TIE 


£44 * — „0 * * 
TEE IT YE LT, „ 
£2 * rr 2 


uu 111 1 1 D $01 " 
* 
182 
4 BELT _ 


25 


PLES OF LINES 


46. 


| 


lj 


4200 


; GATES OF BASTIONL 


— O'D———— — — — 
—— — — — 


— 


| ADVXNCD DITCHI 


— 


1 — uon 18 
— 1700 - R * 


PROFILES 


6 „ „% „ „ „ %% —— 


„2 


eee © © eee. 2346 
* 


PEE K 4 303V» 


9 0 „ * 
„ „* „„ „60 . 290 £0000 ee „„ „„ „ 6 „ . 
LETS * „„ „„ „„ 


„* 
5 . © „ 
ELSE IEA, Ce TL SEETTYTYY 


AA 
© s 


„ % MR IAIN EEE EEE ENS 


S454 55 
. d PAPER 


AN => 
/ 8 Wn RY 
/ l N wh 7 


A 
JJ 
W % 


— = 


+ %» 
Wr 
8 
e 
« \ 
N 7 
* 
Ne S N \V 
% \ \ 
a. * N ” % % * 
N X 5 W , * 
< A * NX V ZJ& 
% 4 * 
* NN %. k \ k N 
* X NW X k k % \ 
a N N n N 
* 
* * 9 % \ * 
k. D * ». %. We 
— % RY 8 1 N N 
% a. U N % % J * 
> * N N 
* < 9 N e o * 
* » © N k N 
% * % \% % 
.. X k . \ Q 
WT TY * — — 
* % * % x — 
" N k N 
% * * 
o 
* . _ . 
: . WV 
* 
* 
= 
N 
- 
- 


— = 
IIJQJJJ // = | NW 
* " KY 5 — = — — — 1 —— —_ _ * 1 — — — 1 - L | 
2 > \ \ | — — - — — — — — — et i ——_ Wn WW 
KJ —  — CC — /; 
* L p_ — öÜĩ1ü— nn 10 eee N | — 
0 | me 117 
1 
| i! 


TI ammo 
Oy e Wy, 
| f | "A | l 1 ' / 1 
| 0 A — / 
| 
[ 


, mm = 
mm — 
MIT ene 
8328 
. © & EI k& 
| 


——ů—— — 


0 
* 


| | 


WY OVA \ 4 
\ \ T \ W * » © 2 | 
. \ hy \ { _— S *5 | 
DENA \ V.. 4 0 
| 


ITED” 4 ſt 
6 ; 


SS 10 
fü || 
, 
_ 9 / 
. Ni, j 


* 4 — # . * * 
5 - F "I. * 
2 EA U 4 
SOS 


1 


U 
"i 


| | 
fl | 
;, 


il 


l 


| 
| 
| . 


n 


sinn PO PER EA PAT RR FR. Te! 
Wr 


— — 
MT my, 
| 'n Mein „, 
— ll ſit \ 


“/ 
mo out 
ett i III | [ 1 
%%% 

| | 


— 
— 


— 


ans * 


Here 


. — l t, N 
IId | 
1h wh 100, Ml 0 | 
| M il | þ » 4 


e IRA 
II 


0 


| 
bl 
: 
0 | 


4 Wii \ . ane; 8 a 
des 
V th d I 


WW 11. 5 RW 


Mid ly _ 


We | li MMIII [ 
"yt (AREA | Wee ih VI il | 
| j | „ 
tl il Ii | 
e 
Dehn il 1111 

100 ll | 

f , . 


„% _ "mT „ CLMiiDÞO©OS „34 © - - -- - 


a» {i _ * 
2 Py Aoreza ntol 


a þ +4 1 5 ws T ws ws - * „ 898 m - - = "LA \\\ , 
= 4 — 2 —— OO ON e--eoo-evoegvongo gn unÞn0 . 
r ee 

— —— | | | | = 4 - - - - - * - - * * - * - - * - - - * - - * 
—— —_— — — — . 2.£ 2 — — \ N 

| rinnen rr | #7 
+ 2 WIS XZ WU WU UE WE WY HY OY OO 44 2 rr F O77 a 

I * + * CEAGEACAECCCAS* * * FP TY WY FY 9 a : 
I ” 4ST 4+ 5 2 4 . na 4.4 8 : 5 Ne 

— — A - 133 A WW — — — Pe Wh. * b — 
* £4 * irn * 1 uf 
HR — — — —' — — — — — — —— ͤ — E 


No ntl 
| My il 


Me 


- - — _ - * * = — as I, l 
—U—w p << — 0 - — = — > — a SS * — — - - = = = = — — | M! ail | / 
lth Wet 


. | 100 WI) 
orvzamiodle | 


wo h65 4321 | 10 
. II 


——— — — — — — —-—— — — 


— — — — — ' 


. . mme IOIAIIST| LA ALLE GO SIO 


„ 


, ñ 


4 


D. 2 ee 75 8 ee A 


— 
— — — — — 2 
— — - _ 
— ,. — — 


(Ne 
| 2 | | : 
O. | | 
- pa 
Counterguard | We 4 
AN PTA AVE ne | AMTHFHTTFTFIE RE > — —— 1 ' 
A Is n AHORA” . 
218 Aa, me e. FILL / . + | F. 
| A 


